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[111*13] tOft#tfgg*e>Jtft. »ftXlid»«r*H*1-S, 
2f2&<rjffifco 

«2lE«Otft*. 

[»*«5j Fny^xfyS^t hc-mp l "CfeS. sS*^2 
[?S*JS6] ScFv, Fab, F Ub' ) 2&U t I g Gfrbfti&fr 

[18*18 ] (non-natural ly occurring) #tffc"C-fc5, SI* 

[§1*19] 12E10, 12B5, 10F6&t;i2D5!j>f)i5»i s 

[ff*110] Abl, Ab2, Ab3, Ab4, Ab5MAb6i>b 
/iS^bSRcFixSgtfr-Cfco-C. #*©Ab l~Ab 6 JiVHAl/V 

VH&TJ s VL«tt#><r#iacr>r$/»E51J^J;or§)?)fll$ixfcCDR 1 
, CDR2&tfCDR3£Wiix3CDRT$/IfE?iJ£r£<^ Abl~Ab6 
©VHSyv Li©t©§*roCDR(075; KE?iJ^TieS(C i-stS 
It** 1 EttOfttt. 

[£l] 
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Abl: 


VH CDR1 


VH COR2 


VH CDR3 


DNA 




seen m icn. ^\ 


(acQ ID NO: 3) 


7 / M. 




/ccn m un. * \ 
(.ixby LU MJ: 4) 


(ofcQ ID NO: 6) 




VxCDRl 


VLCDR2 


VLCDR3 


DNA 


lafcQ ID NO: 7) 


(SEQ ID NO: 9) 


/Am m VIA 1 t \ 

(SEQ ID NO: 11) 


7 S'^VYk 


(abvj lu NO: 8) 


(SEQ ID NO: 10) 


(SEQ ID NO: 12) 


Ab2: 


yyCDRl 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 13) 


(SEQ ID NO: 15) 


(SEQ ID NO: 17) 




(StQlUNO: 14) 


(SEQ ID NO: 16) 


(SEQ ID NO: 18) 




VlCDRI 


VL CDR2 


VLCDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO. 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab3: 


VhCDRI 


VH CDR2 


YHCDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 27) 


(SEQ ID NO: 29) 




(SEQ ID NO; 26) 


(SEQ ID NO: 28) 


(SEQ ID NO: 30) 




V1.CDRJ 


VL CDR2 


vx CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO. 22) 


(SEQ ID NO: 24) 


Ab4: 


VhCDRI 


VHCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 31) 


(SEQ ID NO: 33) 




(SEQ ID NO: 26) 


(SEQ ID NO: 32) 


(SEQ ID NO: 34) 




VLCDRI 


VLCDR2 


VL CDR3 


DNA 


(SEQ ID NO: 35) 


(SEQ (D NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO; 22) 


(SEQ ID NO: 24) 


Ab5: 


VH CDR1 


VHCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 36) 


(SEQ ID NO: 38) 


(SEQ ID NO: 40) 




(SEQ ID NO: j7) 


(SEQ ID NO: 39) 


(SEQ ID NO: 41) 




VlCDRI 


VLCDR2 


VX CDR3 


DNA 


(SEQ ID NO: 19} 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab6: 


VhCDRI 


VHCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 42) 


(SEQ ID NO: 44) 


(SEQ ID NO: 46) 




(SEQ ID NO: 43) 


(SEQ ID NO: 45) 


(SEQ ID NO: 47) 




VL CDR1 


Vi_ CDR2 


VL CDR3 


DNA 


(SEQ ID NO: 48) 


(SEQ ID NO: 50) 


(SEQ ID NO: 52) 




(SEQ ID NO: 49) 


(SEQ ID NO: 51) 


(SEQ ID NO: 53) 



llf*JSl u 

im*ai 2i 

[H*^l 3] 
[m**l 4] 
[ff#Jgl 5] 

6] 
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m^i s] mm-?hz>. m^i 71 

W« 1 9 1 Lfc, ttjfcE 1 7 BfcOjBlMfe. 

[R*« 2 0 ] W#g 1 4 !2i£<D«£<D£tft££tf . a* <D 1 

[ifi#Jg2 2] 7 7 -v?iSM13tfc9 > V? W^R3©» 

[ft*^2 3l 2 0%£9 VJ'fcV^T-v'riv 1 o£Jl±©»£-#&-£© 

(M*«2 4) ^©£E±(::8t#5l 4E®<Dft^*t:il^L-0^57 7- 
i'o 

[5i*«2 5] 3 -?*>•>, ^!3-h^y/^f3©i» 

LTJi^$Jxrv>5, »*)[2 4«|07r-i?. 
11§#>S2 6] *o*flBt«-©»^*SrJt*-*-S, K**2 5Ef©7 

7 — ^0 

fcS, »*^2 7E*©»-g-^y/^K. 

2 9 ] e&s*&, samn«fton^ 1 asttoii^ 

wi«r*tN Jii/JvRafeSrlianS*5*ife. 

[§i*Ji3 3] »*3«iB«o*fi:#*3-Ki-a. m(8£*tfc&&. 



-4- 



[ it*jg 3 4 ] 3 3 m$L<omst Z'att^tP -. 

[h#jI3 6] m*m3 smmvmmt:. mmmam^tn^Tx-mm 

[11*54 0] iOStmttifHM h^^vgESfle-C**, !t*«3 8IE*(0 
I«*«4 1] M*«3 7lE«©«:*©»*tt<e*«r*«C«:4i-5ri:*: 
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[00 0 1] 

*%m\*. SAMS* *iciL/hCMBIU^«F, *t*l\ 
[0002] 

I 9 9 4fc i*<oa»fl)*M'— hoy^jt^-yo^utx^o— - 
>^Sr*£Lfc [F. de Sauvage et al., Nature 369: 533 (1994); S. Lok et 
ah, Nature 369:565 (1994); TD. Bartley et al. , Cell 77:1117 (1994); Y. 
Sohma et al. , FEBS Letters 353: 57 (1994); DJ. Kuter et al. , Proc. Natl. 
Acad Sci. 91: 11104 (1994)] 0 Ztllt* Yamamoto [S. Yamamoto, Acta Haem 
atol. Jpn. 20: 163-178 (1957)] &tfKelemen [E. Kelemen et al. , Acta Haem 
atol. (Basel), 20: 350-355 (1958)] ^ £3^W*lllL/hlKffi£W:, r h o V 

(TPO) b%ttVbil1tftm&R*\Z£<>X®WZtlZZ.±&& 
lift, 5 0^ft«M^Htt$ixfc3 0^«±<0W5£oKjS-e*)ofc 0 rti/h«« 

ifti;:&ffl£*x£ TPOtoftStt, **B***6tt#-e*8ri:*tll« 

Lfc DftRfctt, MS. Gordon et al. , Blood 80: 302 (1992); W. Vainchenker 
et al., Critical Rev. Oncol ogy/Heraatology 20: 165 (1995) £ tt^V^) 

t^bWhfi^^'g: [MS. Gordon et al. , 80: 302 (1992); W. Vainchenker et 
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al., Critical Rev. Oncol ogy/Hematology 20: 165 (1995)) b<D^tETX\ Jh 

ggfrc-Mp l<038A*-e«:»Ba«S*lTV^ [M. Souyri et al. , Cell 63: 

1137 (1990) ; I. Vigon et al., Proc. Natl. Acad. Sci. 89 : 5640 (1992)) 
o c-Mp 1 OSBSWU ml^fffflia. &m&RTt&L'^mzWife£ti. c-Mpl7 
y^-fe^*y=fX^U*^Ktt, in vitroT*OE«a»*Sra«W^a*1-5 
witfjlfflSftfc (M. Methia et al. , Blood 82: 1395 (1993)) 0 Ztlfrb. 

Sytfym, fi<^$^cTPOT'fc , 9 55t%X.^>Hfc [M. Methia eta 

u o c^iuc^t, c-Mp i }) mgttmfonmmr 

t. f%m^&t LtOc -Mp 1 ^^fiJffltfcl/Ko^CO^l— c-Mp 
1 JlSti-ay^VKSr^Btd^o^o-^fcLfc [F. de Sauvage et ah, ftjIB ; 
S. Lok et al. , 83$ ; TD. Barley et al. % BUS) 0 AP^T, fc<l)Z.9M-7ft 

K<&tt»*«£Lfc [Y. Sohma et al. , Stilt ; DJ. Kuter et al. , ft$] 
o *©«$$Jxfc'36fi,£JL*fiT¥Pfl^lC, m#<OWRt>K Mp 1 y#>Kte, gj£ 

(oi-^t &»*prs z t «rw*ie:*u *<&e*. m p ^tpo«b 
ft-c^s. Mp i y#^Ki*, tpoh, x\*u##i£&Axf&itm* 

(MGDF) bhWtttlX^Zo 
tO 0 0 3] 

t hTPOtt, 3 3 2<i(DT S Jffcfrbft*), -0<£> K^>f > ; EP^^y 
V (EPO) i2 3%<DEM£ (5 0%(Ol©tt) £^-f 1.5 37^/® 

3&&h**'(>b\Z.#m-rZ>Zt&XZZ> [F. de Sauvage et al. , M% ; S. Lok 
et al. % BU^;TD. Barley et al. , flH&] 0 T P 0<OE P OSS Kp* -OH, 4 

*T>T>fc I f 1 IBl0>2ffleoS';*T>f >t\Z. Zti?ti-<o<Di?x/i>7 j K«4:»J* 
U fSttiaiffi#J&S&Bi SftS (T. Kato et al. , Blood 86 (suppl. 1): 365 
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(1995)) e EPOCfett^A s n&£?y *i/Mt&m*. TPOCOEPO 

t£K^-r y\a±±<&ft£tix^t£^i>\ ibmtpo (ttpo) oEPom 

V*<<>\*, 2-3(@OOS££^y ^V/WL£*Tf 6 [U. Engetal., Protein 
Science 5 (suppl. 1): 105 (1996)) 0 TPO«X.^»i (rTPOl 
53) 12, EPOmh'tJ^OfyfrbftZ^-tgtt^tK in vitroT^^C^ 

SlagW^ll^r^tpC: b&TF-f [F. de Sauvage et al. , mf^i ; DL. Eaton et al. 
, Blood 84 (suppL 1): 241 (1994)) 0 T P 0<D%;V#* V;l^3§§ 4 >\t 

V, ±V V&tfM^-VlCgtf CM. Eng et al. , Iff!*!) 0 r<DK^><D$ 
PO 1 5 3*5, ai//Wfc**ifcr TPOO 1 8-2 4^PfllC]t 

it, i. 5m%t\ f ^*mm*Gi-zt<offi%\ziL<oxmmibh,z cgr. Th 

omas et al., Stem Cells 14 (suppl. 1) (1996)) 0 
10 0 0 4] 

-7u±i/i/?\^ EPOh7^y^^C*SI^in vivoT^gf^SDiCB 

m&x\*wbfrxte\,\ TPotK li^g^^it^ x\mmm 

~? K77^l:Mlf:^, ^cojfo&*lc#£t-5TPOffiffi2, -15 0, 
0 0 O^^ftT^glU^: [F. de Sauvage et al. , h9^) o ffiS^ftfc^g 

rTPot), ^wt^stta^i^i, mymm\$. is, 000-30 

PO^g^S^ir^^tlTl^ [YG. MengetaL, Blood 86 (suppl. 1) : 
313 (1995)) 0 
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[0 0 0 5] 

/^T?^ln$H5 t^A.htltz [MS. Gordon et al. , RiM ; W. Vainchenker et a 
L, «M;YG. Meng et aL % RIM] • r©fiRtt, -JEOiSjhejSfiH^fc. 
EaaRfrB«BIS<oit?iS:W«rt5*, *briHft*r£*+6fcOBf*l- 
[MS. Gordon et al. , RIM ; W. Vainchenker et al. » RftH ; YG. Meng 
et al., RIM] o ttOf-^r*. ^h««*«©IMIf*b«>A**, 
«9K (raeg-CFS) Xttfifc» (TPO) (DV^f 

W-fSr tSr^tfc [RJ. Hill et aL, Exp. Hematol. 20: 354 (1992)] . Wen 
dling^Ofnlffi? [F. Wendling et al., Nature 359: 571 (1994)] Jk'hfi 

Klri^r^Sr^LfCo ^-Cti, &£c<D$B£tf\ TPO(7)ill^x.W\ R9ffi£ 
a«(OitJi»tr^<, J&»tt^1-Sr ££^LT^<5 [K. Kaushansky eta 
1., Nature 369:568 (1994); FC. Zeigler et al. , Blood 84: 4045 (1994); VC 
. Broudy et aL, Blood 85: 1719 (1995); JL. Nichol et al. , J. Clin. Inve 
st. 95: 2973 (1995); N. Banu et al. , Blood 86: 1331 (1995); N. Debili et 
aL, Blood 86: 2516 (1995); P. Angchaisuksiri et al. , Br. J. Haematol. 
93:13 (1996); ES. Choi et al. , Blood 85: 402 (1995)] e t TPO bbi>\Z 
J8*£ixfct: KD34+, CD34+CD41-HW& [FC. Zeigler et al., RuH ; VC. Broud 
y et al. , RtM ; JL. Nichol et al. , RiM ; N. Banu et aL , RIM) , XltfS 
$k£tltz^"?X&B$& (sca+, lin- kit+) [K. Kaushansky et al. , RIM ; FC. 
Zeigler et al. , RIM] te, Umm^tm$l#)\z£ittZ>o rTPOIl 

m<nm&<r)ftmm&$:^'t (N. Debili et aL, R(M) Zbfrb. TPOCDES 
$kti*%hilZ> [N. Banu et al. , RtM ; N. Debili et al. , RfM ; P. Angchaisu 
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ksiri et al., ffift) . ~ilh<DWiJLl*. TPOt)\ Ett*«>a*XlF»ft*:iii 
[0 0 0 6] 

»*E««^t»{fc-r5J:5«*-rS CFC. Zeigleret al. , Mt ; VC. Broudy 
et al. , MSI ; JL. Nichol et al. % US*! ; N. Debili et al. > M%>) 0 W«t 
lft%m#frt><D&mmt. 4N-1 61W>ffiF»tt«r^U 6 4N&T/1 2 8N<&« 
ft»t, rne>ro*«**tCttffl*tt* [N. Debili et al. , ttflg) D Jflx.T, 

U lliL/hfi«*iS**ift*l-tt*1"aJ:5t-S.*.5 [FC. Zeigler et ah, gf» 
;N. Debili et al. , Suit ; ES. Choi et al. > iljg] 0 fiB*wtJC, ^coj: 

SUfl-CfcSrt^^tlTt^ CES. Choi et al. , wlW • 
[0 0 0 7] 

^gW^JUrtTyfe^-eri, il-ii, kit!i#yK(KD xbepo^ 

, r TPOt«*«l:fffflU IL-3MlL-6^ LT, E 

©n**(re»ia^iiStSr*ll»-f"« [VC. Broudy et al. , SuJB] c t hg^SffM 
Ty-WCtt, IL-3S^IL-6ft r T P OiCf=t*DW^Si-§^, KL 
ft, rTPOiftittMtS (JL. Nichol et al. , sufli ; N. Banu et al. 
v flflSI ; N. Debili et al. , mfSI ; P. Angchaisuksiri et al. , lull) o -hfEO 

[0 0 0 8] 

rTPOW^Wl TPOd\ BR#SyUK5IBttK#»rar£S: 
fc*fcK«-J-5 0 EPO^SSTm rTPOIt t hCD34+^n^-T yir 
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h (BFU-E) <DMtfL$:18:m-fZZtfc*£tlX^Z> (M. K 
obayashi et al. , Blood 86: 2494 (1995); T. Papayannopoulou et al. , Blood 

87: 1833 (1996)] 0 r T P 0<Ds<-X HSitStttt. GM- C S FRXfK L \Z 
EttU BFU-E=>nn-fl>»i:*#$fc^a*S:*8*$*5 CM. Kobayashi 

et al., ftrft] o M^X, rTPOte, C FU- ESgit^J&LT, TPO# 
, mi&Xr^fc&mMM&tD&ttttm+ZZttwrt CM. Kobayashi et 
al. , Bftji ; T. Papayannopoulou et al. , 89fg) 0 Lj6>U E P O0^F£ET"CI3: 
, rTPOil #lk^M(C#tTH6^^^V\ L*>>U in vitro X<D1E% 

[0 0 0 9] 

rTPOft jE#fc»tt£«4Lfci:§\ iliL/htEM^i-*Jft48b*S:#i"S. 

^UtfX 1 OfS^CO^g^iiAD^^ei-^ [EF. Winton et al. , Exp. Hematol. 

23:879 (1995); AM. Farese et al. , Blood 86:54 (1995); KH. Sprugel et al 
Blood 86 (suppl. 1): 20 (1995); LA. Harker et al. , Blood 87:1833 (199 
6) ; K. Kaushansky et al. , Exp. Hematol. 24:265 (1996) ; TR. Ulich et al. , 

Blood 87:5006 (1996); K. Ault et al. , Blood 86 (suppl. 1): 367 (1995); 
NC. Daw et al. , Blood 86 (suppl. 1): 5006 (1995)) 0 r T P O <D Z <D%)%:\* 

&f£<Dm±lZ£Z> [K. Ault et al., wlW . Z (DtyglZftfi LX , HM&UW 
m<DMJjX<DCFU-MK\zmftoft#lB&hZ> CAM. Farese et al. , fftft ; K. 
Kaushansky et al. , m%> ; TR. Ulich et al. , Bu^] 0 rTPOS4tft^6 

mft&z&m'tZo E««i:»t5TPo©a*it jiL/hsa*^»-rs*<oa 
*^*s+5fc», tpo^, ^^K^e>^jfii/hfficDttta^^i-5i«9ji 

, tfL*E«*«lEjttiaic9&K»i-5rt^lS$nr^a CNC. Daw et al. 
, mm o rTPOa#8<03ES4i*T?4D5, (RBC) XttfiliL* 
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(wbc) mmztt-t-ZGiB;tz%gk\*&m-?ibZo La>u npon 

BFU-EMCFU-GM^i, C F U - E(E>Sffi# t C 
[K. Kaushansky et al. % MM] > T%WfrX'\m&C F USrfcfcLfc (AM. 
Farese et al. . 0 
[0 0 10] 

in vitrotf>ffi$£li, rTPO^ Al/MR» 

^LTV^5 (G. Montrucchio et al. , Blood 87: 2762 (1996); A. Oda et al., 
Blood 87: 4664 (1996); CF. Toombs et al. , Thromb. Res. 80: 23 (1995) ;C 
F. Toombs et al. , Blood 86 (suppl. 1): 369 (1995)] 0 rTPOli ih'MK 

tt, rTPO^in vivoT*0;/n h n y ¥ y b 5 5 Brf6tt«r«jE1" 5 

^jE^04-1 OfgT*fcofc^f X$?L, W&£tl1tZktiV£\f\ in vivolfil& 
S^efvUfc, r TPOS^(Ojk/hfiU^<yKD±#(i. ]fo/hffift#ttlfiLftffi<Dit 
ftltllSiBB^ftSr. tSr^i" CLA. Harker et al. , fffljg ; CF. Toombs et al. 

[0 0 1 1 ] 

jh./MES4<o»J»ic*3tt5c-Mp lfttfTPOOBB-^ ^mcfficoiiik*^J 

c-Mp i^^TPov^-fn^ojte^^<^^^(7)^ 

a.SJ-J:o-CJEtCfi:BE*nS (WS. Alexander et al. , Blood 87: 2162 (1996); 
FJ. de Sauvage et al. , J. Exp. Med. 183:651 (1996); AL. Gurney et al. , 
Science 265: 1445 (1994)] 0 1^1* tl<DW& h . jfe/J>IS»0 8 5 ~~ 9 0 %<D&m 

^tt^r^i-o ctiiboy **r* hftfe (ko) [zi\,>x&m£tiiz$t&Mx*<D 
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, £fcc -Mp 1 (^UTl®^lt!J#^K355#fti-^ic-r^*^r b&TrrTo 
T'V^o L*»U TPOXttc-Mp l^fft^Syy^T^hSfhfc^!?^ 

E«n»«riHStt«r*i-5*«)tt©*>f h*>f y (il-6, il-hj 

xmmfcm*) ©K^l*. jh/h«E£t&*r*r<0««&JB< [AL. Gumey et 
al., Wim o rixf>^-9->r h^V*. *(OjiL/hffiJg^}SftSr*»-r 

5«)l:TPOXIic-mp 1 SrMt-ff, Lfc^ot, &K#£tMiL*fi<&S 

[0 0 12] 

TPOXf*c-Mp l^ftv**^ JE%i"}Xtfrb<DCFU-U&» (C 

Fu-Meg) <&m:«hu m.m&mmms&<DmK nmi^itLx. w^y* 

it^rt^tt^ flD^T, *^#i#W»t<DS*<0»eilBfit, tpo 
JVc-Mp h-TtX-effi&'PtZ WS. Alexander et al. , ffijg 

;K. Carver-Moore et al. , 88: 803 (1996)] 0 t^X<D%m*b<Dmmmi&<D 

3gJiLOJp.Mai»T?<OTPOaVc-Mp 1 OB8#tt> AA4+Sca+ 
v^Mfill^c-Mp l|gm^mttiBi-rS (FC. Zeigler et al. , 
IUU o r©*t«^afc*MllWfiBfc^6TPO©»*tt, »»iLTI«E 

«r«*aiaoit«[JCji:Sl»»L$5wtSr^i- [E. Stinicka et al., Blood 87: 
4998 (1996); M. Kobayashi et al. , Blood 88: 429 (1996); H. Ku et al. , Bl 
ood 87: 4544 (1996)) 9 Ztlfo. TPO*in vitro&tfiCin \ivoX<Dftfa&J& 

[0 0 13] 

jfi*E««»*X tfjM^S»J**>Btt t jh/hfi i"<A- <b © KB ic « % BBBBft 

3as#ft1-Srfc#*V^IB«flSJxrv^a [TP. McDonald, Am. J. Pediatr. Hema 
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toL /Oncol. 14:8 (1992) lCj£l&] D T P OftgttE L 1 S ARlftiti&mmr V 

RUTINS [JL. Nichol et al. , tfoft ; EVB. Emmons et al. , Blood 87: 4068 
(1996); H. Oh et al. , Blood 87: 4918 (1996); M. Chang et al. , Blood 86(s 
uppl. 1): 368 (1995)] 0 L*>U fl*fc 9* TPOI1 g^U-< 

/l>X-l*te<Xs jliL/hfi4iCJ:o"CBI»*ixaJ:5iw^.x.S. -*U2* de Gabriel 
eSCJ^enningtonlCjloTS^ICtil^tl [G. de Gabriele et al., Br. J. Hae 
matol. 13:202 (1967); G. de Gabriele et al. > Br. J. Haematol. 13: 210 (1 
967)] , Kuter&l^senbergtCioT^^Jxfc [DJ. Kuter et al., 

Blood 84: 1464 (1994)] ri\ Jfl/hffi^fiE^ VxlZiifrlSL&ftUfrtb 

&5.-rZ>ZtlZ±<DX, *«TPOU'</u«)ii»»«l«5S:*Lfc. <£ 9 ifi^T'l* 
. jk/hS®^ffi-7^^i-^it5TPOmRNAW^Ii, TPO^/V^>4< 
1 1 1 0«±#£ii:Tfc±#Lftl^ £a s &EE£ft/:: [pj. Fielder et al. , Bl 
ood 87: 2154 (1996) ; R. Stoffel et ah, Blood 87: 567 (1996)] 0 *Dx.T, 

Tpo^7og^to/y^7'? h^*}xx~m&$tiizfcfc*mm%)%:\*. a.* 

ffi»l£j:STPOE£<DlBflI|::E1' 3 (FJ. de Sauvage et al. , h&») 0 

^btst, cftfe TPOM(t M^fc^ tpou^i 

O&Kl^fntt (Kd : 1 0 0-4 0 0 P M) T*S£U T P OSrRiR Lj&»o#ft? 

[PJ. Fielder et al. , fi&*|] D c-Mp 1 J y ? T V ^^^feOjfi/h 
ffite, TPO^tf, Cixfe<D^^^^J;5TPO©^ U77^lt ir£ 
S^!>^t-oV>-C«fSS*l^©J:?) 5«jS^ CPJ. Fielder et al. , mm . w 
ix?>Ote*li, TPO^!J77^^ c -Mp 1 Sr^LTtDjM^ffiOjg'&lcJ; 
otMJW:i:^to ^TPOU^vSrHa5-r§<Di^#J 
*%1fr*fm&i>hZ>o wtlli; NF-E2(5¥Bm:X»a s fc*ITPj|*±: 

^TPOU-<^^^i-6<!r(Da^{Cj:orSf+lt [EVB. Emmons et al. , 

jftliiRA. Shivdasani et al. , Cell 81: 695 (1995)] . SfeltttSSMfc Lit T P 
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TPOlr^t^- i:$r^LT^6 [RA. Shivdasani et ah, Blood, &flt (19 
96)) o Lfc#ot\ I TPMNF-E2; y*T*? h^t *<Om%Ml*. E 

&#^<d t p o tf>*s^ tpo u^zm® IH:^ 5 o 

[0 0 14] 

* * t Vfr t <d^ < o^ofifrK*^x/wc, fca&xjgfio t p o n 
, jt/J*ig»w**jci5»r5ii:#*Sti-Cv^. J/i'tf^f-^iESWH 
M<h£#fflT*&^Lfc^£*T*te [JP. Leonard et aL, Blood 83: 1499 (1994 

£ £ fctw, Jk/MElHltt«r 10-12 0 (GR. Thomas e 

t al. > fflft ; K. Kaushansky et al. % m% ; MM. Hokom et al. , Blood 86: 448 
6 (1995)) 0 m&OB&fc, ^^^OffiikJEfiRJt^^U-eWbiXfc (GR. Thomas 
et al.. MM] o •*$X<D&UWm»&*y*;l''Q\*^ rTPOli ftT/£*>g 
MiiU lt/MRlEiaS:2-3JiPfl^-»5rt*^$n-CV^ (GR. Thomas e 
t al. , HfjS;K. Kabaya et al. , Blood 86 (suppl. 1): 114 (1995); G. Molin 
eux et ah, Blood 86 (suppl. 1):227 (1995)3 0 EStfEftfcfiBIt LtzTXW 
/u^<Dt TPOtD&^te, jt/MElHiaS:3HHl4». 4 0, 0 0 0 ^SSojfc/J^ffi 
§T,££rBSv^c [Am. Farese et al., J. Clin. Invest. 97: 2145 (1996); KJ. 
Neelis et al. , Blood 86 (suppl. 1): 256 (1995)) c teSMCl^&ftlldl*, 
rTPOtt, T*yV;\^<D^7xA'7 7J*<D&*&<0. {k^«Ett«AL/Jv|E*'> 
fiSr^±lC|5v^ (AM. Farese et al. , fiftH) • Z-tlbtoGMtzWSkkttitm 
"OO^-^, rTPOl*. ikJEttflaitLfc, #ff^ffiT^Lfc^ 
^^Xlif-zWiglklHltt^, fafc»*as&a>ofc£«ftLTt^ (KJ. Neelis e 
t aL, fiftji ; WE. Fibbe et aL, Blood 86: 3308 (1995)) e ro£8VM0S* 
ft, ^FWa-C*>5*^ BtfEWJSIttiU in vivo-etOTPOStt^BrA-efcSS 
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tl1t®QL\Z*tLX. fflb**l«±<D»*#4j&>ofc [WE. Fibbe et al., MW 

o »«3*ifc*M&*Htt. E««f»WBIS^tt*tPt«>o, tpo 

[0 0 15] 

ttiw^»T, RBCjttWBClHiaoWjK**03i*±i:* [K. Kaushansky eta 
1. , WIS ; AM. Farese et ah, ; K. Kaushansky et al. , J. Clin. Invest 
. 96: 1683 (1995)3 . #*#IBfln;:*H-8 r T P OOMtt, G-CSF^ 
il^Wftlte-efcSr fcd^StfCV^a (AM. Farese et al. , ftfji) 0 wttb^ 

o 

[0 0 16] 

■*tt«K^C5^ h*-f^«|t«>WkKJ:«pr«tt**>*. EPO, G-C 

RTIStt^feS (K. Kaushansky et al. , Btr»] 0 jEHt^**-?!*, r*l£><DlM 
h*<<><Dl"<M*, ttftX'h*). #f«MtiS^'Jl:St5rTPOcO 
8>*M\ J: 9 v\ CiDERtt, in vitro*Jk*»*S:*(»-r*fc«)0 

rTPOtEPOt©±EtOlllftWSSf^ffl^ioT»^tfcixS (ES. Choi e 
t al., mm o E»3KS*^feOJtlliLBa-?-©**t, rTPO©**«»*l: 
^J£*fcL5*w£fc««£frT^5 (AM. Farese et al. , Bft») . 
[0 0 17] 

±IB©»*f(OflF5E-e, rTPOte, 1 4-2 8 BWl1St*§-£tltlt>K Ztllt. 
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*tt-C*>*rtiSftifi*$nr^S [GR. Thomas et ah, . wtf>26*ll 

, r TPO0>1B«L XtffiV^WIBIili5RjlBtt**>S [GR. Thomas et al. % 
«T»;) o wJltt, ^!)3i//WI:rTP0 15 3iO-S8^ r^^f/K* 

[0 0 18] 

t hoB*«»^?>^»l^*tt, rTPOtffc M^l8tt5jM>tRE£fcM 
*i-5Ct**i- Q JBlftWfc-Ctt, jUMNCft4W&aM£0. 0 3-5. 0 
MgAgTM 0 0PflSaa#$tlfc, PEGft^oWr«Jgffi©rTPO (MGDF 
) AiajliL/hSU-</WOaJ54fiff<0±#S:*Cfc (R. Basser et al. , Blood 
86 (suppl. 1): 257 (1995); JEJ. Rasko et al. , Blood 86 (suppl. 1): 497 ( 
1995)] . mmc, rTPO<0-El«^.«rS^fc*#tt, ifc/hfcw^tf) 4fg(D 
±#ri 5 foofc (S. Vaden-Raj et al. , Stimulation of megakaryocyte and plat 
elet production by a single dose of recombinant human thrombopoietin in 
cancer patients, &fg (1996)) 0 M1i<Dm9ZX\ jfo/hjgcOiiMS, 40g*"C 

icstus^ z<o&mi 2-i 6 HK:tf-^*«***t«. mfeBa«*tttt, £ 

<&££;ft1\ W^Sftlx i 0 6 /MU!)il^MS^«Jti 

tzb<D<D. jk'bfamm-mm*, ±<a«^n*^ofc 0 tpo^ t 

bnf:PEGftrTP0153 (MGDF) 12, ffc^tt&<OJh/J^*Tj£<&S 
gESrH^t" 5- £ 0Mf3JX"CV*S [G. Begley et al. , Proceedings of ASCO 15 
: 271 (1996); M. Fanucchi et al. , Proceedings of ASCO 15: 271 (1996)] e 

m&%kP\<D'W&mmmfab&±TZ [S. Vaden-Raj et al. N 0 ^<B«# 

[0 0 19] 
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let*. ^h*^^g«*^-^-7T^y-o>^<-iLT»S$ii5. r 

— 77 S li % IL-2 (bXtfg*) [Hatakeyama et 

ah, Science, 244: 551-556 (1989); Takeshita et ah, Science, 257: 379-3 
82 (1991)] , IL-3 (Itoh et al. , Science, 247: 324-328 (1990); Gorman 
et al. , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura et a 

I. , Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. Sci. 
USA, 88: 5082-5086 (1991b)) , I L — 4 [Mosley et al. , Cell, 59: 335-34 

8 (1989)) , IL-5 [Takaki et al. , EMBO J., 9: 4367-4374 (1990); Taver 
nier et al. , Cell, 66: 1175-1184 (1991)) , I L-6 [Yamasaki et al. , Sc 
ience, 241: 825-828 (1998); Hibi et al. , Cell, 63: 1149-1157 (1990)) , 
1L-7 [Goodwin et al., Cell, 60: 941-951 (1990)) , I L — 9 [Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)) , JBttJ*^* n 
77- ^nn-jflgfrg^- (GM-CSF) [Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et ah, Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)) , mm$=* n =.-fflj»H J f- (G-CSF) [Fukunaga et ah, Ce 

II, 61: 341-350 (1990a); Fukunaga et ah, Proc. Natl. Acad. Sci. USA, 87 
: 8702-8706 (1990b); Larsen et ah, J. Exp. Med. 172: 1559-1570 (1990)) 

, EPO [D* Andrea et ah, Cell, 57: 277-285 (1989); Jones et ah, Blood 
, 76: 31-35 (1990)) , SlfcfPtG&^H^ (h I F) [Gearing et ah, EMBO J., 
10: 2839-2848 (1991)) , ty^^^f^M (OSM) [Rose et ah, Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)) ll^t^S^ ttXl^zfu y 

[Boutin et ah, Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988) 
;Edery et ah, Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)) % MS* 
*A^>- (GH) [Leung et ah, Nature, 330: 537-543 (1987)) , &U$I^ 
(CNTF) [Davis et ah, Science, 253: 59-63 (1991)) £ 
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[0 0 2 0] 

/l^-ZfitLlZ DftJifcliNicola et aL, Cell, 67: 1-4 (1991) £#JS$Jxfc 
V\) . *l«Mi* fl«.tfiy^n#ifySS# (EPO-R) 

XttHtt«=n=-W«H^3t** (G-CSF-R) *r£*. *US*K*>f:/ 

JB2i¥«\ l/^Waf^yh-efcJ, >f^-n>f^y6S$# (IL6 
-R) , llB|l7?B77-S3ns-J|(iH«tt (GM-CSF-R) , 
-ry*-n^*>3gS# (I L 3 — R a ) *<0ffi0>, h#-f 

3»©*-f h#-f ^SftcD-ft, I L- 3-R, I L-5-R&tfGM 

-CSF-R©3lSOat^«^ htcMLT*fflOb-*y^.^5/ htOffl 
^7aZiWaotM^^ (Nicola, N. A. et al., Cell 67: 1-4 (199 

1)] o 

[0 0 2 1 ] 

m P i Y*<o$tmwx-'<-y7^ v-(D-^x*hz>nm\z. &&m 

l^tt (Gearing, EMBO J. 8: 3667-3676 (1988); Bazan, Proc. Natl. Acad. Sci 
. USA, 87: 6834-6938 (1990); Davis et al. , Science, 253: 59-63 (1991)& 
tfVigon et al. , Proc. Natl. Acad. Sci. USA, 89: 5640-5644 (1992)] , RXf 

[0 0 2 2] 

?ys<?Wfrtk<OlM b*4>&®ftkmn-eh*Zbt:91bi>*\zLiz. ana* 
K^^tt* 4 6 507$;BaXi:tU *ix-en4fi<Oii5SJc«#$ixfc"> 
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h% [Vigon et al. , Oncogene, 8: 2607-2615 (1993)) 0 Lfcd s oT\ mp 1 
[0 0 2 3] 

[0 0 2 4] 

-*©SSJ«»#©iSttfl:tt, ttflkoMk, dfboM*. tfSoiHtt* Xtfr 

Libol et al., Proc. Natl. Acad. Sci. 248: 378 (1993)) „ !i # K*££ Lfc 

*h#t#^ <fco-c*\ Sfc4JtixtfS«*o-fl:{t:*±jE-r5r:t 

Sft (EPO-R) *flH4ft+5*>f h*>r>**#lc^5*/^n-^«i 
BR^BBflFfFfS 9 6/0 3 4 3 8^S (1 9 9 6^2fl 8 0<£M) 

<IStt*. 6«EP05^KJ:9tt3^4j|BB*»v\ 

[0 0 2 5] 
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[0 0 2 61 

W-J-sritf, *389!©@ffj-?fcS. 

[0 0 2 7] 

grtuSSB** 7 5 l>-©gg#£in vivoT-iK^T*#5, SftdS 
[0 0 2 8] 

f-'C hTMV*— 77 5 D-SSft [Nicola et ah, Cell, 67: 1-4 (19 
91) «r#RI4*ifc^) © = o©*fctt»*©vvfiifc *»oJSttfl:T» 
# 3tfvK«rlWBi-5ri:fc. *MW©SW-C*fc5. 
[0 0 2 91 

-HtfefflMHT-te, **W©BWtt, KftKS^wc, §«!)*yF©2fi (1 
0 0) «£trt. $?U-L<I41*t (10) ««rt»v 

«*"f5wtKJ:oraj«**i5. #*L<»4, Rftfttt h n ytf (t 

po) st*#*jfittflrt-*c©tt#i4, r=r=* htt»t»u »*t<ttnm 

tb!fe©c-mp K 4t)»*L<(4t h-mp l «r£tf h b VsK^af-vSS 
ftSrSftfti"*. S*. ttftfltt, 1 g Gfc#© J: 5 4*±*©a*T*>5 =. t 
SiBfcftSW^^tV'hroT^* hffifctt. Fv, ScFv, Fa 
b» F (ib' ) 2 75^ ymti «fcU, ^-fr#^-JUfl*«tt*fcS* 

y^.^X-j . XH:*Wli«rafttt<l4ll«i-Sfc»Kfflv»6ii*, PEGfc 
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«EL4v^tt*-efcoTiV\ c-mp l SrJStt<k1-5ft«»4Si*li, 12E1 
0, 12B5. 1 0F6M1 2D 5, &mzWf^\Z^X&1&£'&1t*:<D& 

&#om>t>m\itiz>o c-mpii:»t68i47^hm aok 

Ab2, Ab3, Ab4, Ab SRXfAb 6 ^fett6»^fc»tf*ta3», Abl 
-Ab6tt. VHJfctfVLglSrtfU #VHjtfVL«li #ffi^7 

^/SE?lJiCj:oT^«$Jlfe, CDRl, CDR2MCDR3 ir^ttttbtl, 
fc> (CD R) ©TSyattJO&tf-J-*^ Abl~Ab6^ 

VHMVLiW*CDR(07^WJ^ S 1 lC^"to 
[0 0 3 0] 

[*2] 











Abl: 


VH CDR1 


VHCDR2 


VH CDR3 


DNA 


(SEQIDNO: 1) 


(SEQ ED NO: 3) 


(SEQ ID NO: 5) 




(SEQ ID NO: 2) 


(SEQ ID NO: 4) 


(SEQ ID NO: 6) 




Y^CDRl 


VL CDR2 


Vi,CDR3 


DNA 


(SEQIDNO: 7) 


(SEO ID NO- 9^ 


fSEO ID NO i n 




(SEQIDNO:*) 


(SEQIDNO 10) 


(SEQ ID NO: 12) 


Ab2: 


VH CI>RI 


Vl]CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 13) 


fSEO ID NO- 1 51 


( SEO ID NO* 1 7\ 




(SEQ ID NO: 14) 


(SEQ ID NO: 16) 


(SEQ ID NO: 18) 






VlCDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO 21) 


(SEQIDNO 23) 




(SEQ ID NO 20) 


(SEQ ID NO: 22) 


(SEQIDNO 24) 


Ah3: 


VBCDR1 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO 27) 


(SEQ ID NO: 29) 




(SEQ ID NO: 26) 


(SEQ ID NO: 28) 


(SEQIDNO: 30) 




YL CDR1 


VL CDR2 


VL C 0 * 5 


DNA 


(SEQIDNO: 19) 


(SEQIDNO 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


AM: 


VHCDRl 


vhCDR2 


VH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO 31) 


(SEQ ED NO: 33) 




(SEQ [D NO: 26) 


(SEQ ID NO: 32) 


(SEQIDNO: 34) 




vlCdrj 


VtO>R2 


VL COR3 


DNA 


(SEQIDNO: 35) 


(SEQ ID NO 21) 


(SEQIDNO: 23) 




(SEQIDNO: 20) 


(SEQ ED NO: 22) 


(SEQ DD NO: 24) 


AW: 


VHCDRl 


VH CDR2 


VHCDR3 


DNA 


(SEQIDNO 36) 


(SEQIDNO 38) 


(SEQ ID NO: 40) 




(SEQ ID NO: 37) 


(SEQ ID NO: 39) 


(SEQIDNO: 41) 




%X CDR1 


VLCDR2 


VL CDR3 


DNA 


(SEQIDNO 19) 


(SEQIDNO: 21) 


(SEQ ID NO: 23) 




(SEQ ID NO: 20) 


(SEQ CD NO: 22) 


(SEQIDNO: 24) 


Ab6: 


VhCDRI 


VH CDR2 


VHCDR3 


DNA 


(SEQ ID NO: 42) 


(SEQ CD NO: 44) 


(SEQIDNO: 46) 




(SEQ ID NO: 43) 


(SEQ CD NO. 45) 


(SEQIDNO: 47) 




VLCDRl 


VL CDR2 


VL CDR3 


DNA 


(SEQ ID NO: 4g) 


(SEQ ID NO: 30) 


(SEQIDNO: 52) 




(SEQ ID NO: 49) 


(SEQ ID NO 51) 


(SEQ ID NO: 53) 
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[00 3 1] 

*55«O«t(0ffeO»iB*c-inp 1 T=r~* hftftfi, TPOiHttO*at 
5 0 *»c-mp i7^ha#tt, iuMRtrBttfcLfcv* 

o ttJBoc-mpir^Ftt#it TPotraa^a-efflv^iis. 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

i. sii 

[0 0 3 5] 
[0 0 3 6] 

rr=f=^btt#j (aAb) i*. f-f fwy^-/^7r^ y-S» 
K©**Uc*Lt\&\ Xte2ffi (1009) fcTHfeft^MFC, Jfflt 



-23- 



[0 0 3 7] 

*H»»£ffl^feft5KD-C\ rgSflESrffittft-raj « % it*g 
[0 0 3 8] 

^^Slcffli^ftS^T', rjiL/hSirgttft-fSj tit, Jh/hffi^rWKU 
o flitf, ADPM^7-yyft iiL/J^R*rffittfls-r*rfc#&iaB-C*5»H 

[0 0 3 9] 

£o-CM££ft5 0 Marks, J.D. et al. , Bio/Technology 10: 779-783 (1992) 
I*, VHRt/VL K^-f ^>t7!) ^^i-5«fttt«»S:ia*L-CV^o C 
DRit;/XJi#jB^«X^9V^^i!S3E»lStttt, Barbas, C.F. et al. , P 
roc Natl. Acad. Sci. USA 91: 3809-3813 (1994), Schier, R. et ah, Gene 1 
69: 147-155 (1995), Yelton, D. E. et al. , J. Immunol. 155: 1994-2004 (199 
5), Jackson, J. R. et al. , J. Immunol. 154(7): 3310-9 (^Sj&tfflawkins, 
R.E. et al., J. Mol. Biol. 226: 889-896 (1992) I:: J; oTl5ifc£ ft"0 N <5o 
[0 0 4 0] 

-rs, m»i&%mi)mmi-z?>'<?m^^x<D&fetfyft%mxhz> 0 *<d£ 

t hjSSB^ N-^^^ut 9i/A<^/i^e^ BJ¥ 
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(FSH) % W#m\»***>' (TSH) fttfH 

(lh) <oxotm*>'<*w&**>s m^f&&m^. iff^s 

(TNF-aMTNF-b) % S:*7Hfi£feff* ^^^ffiBiH**/^^ 

b^^k, -rvtifv; 7^f-tr>\ iktrt&f&fts^ ^y^y>\ ng 

F-b©*54*M&**H-?\ Jta./J^«jftABa j 3 L . TGF-a&t/TGF-bco£ 

Sfc^WEtftttidcfiH* (tgfs) , -Yy^y^artSH^iftini* ^y* 

utK^^> (EPO) % #R8H4H^ >fy^-7xny a , bXtfg©J:54 
— :7a n>\ T^D77-^C'SF (M-CSF) , iS«v^D7r- 
v>CSF (GM-CSF) WIS^CSF (g-csf) ©i54a«-K 
85:0-? (CSF) , h n y##:r^:/ (TPO) , I L - 1 , I L - 1 a % IL 
-2, IL-3, 1L-4, IL-5, IL-6, IL-7, IL-8. IL- 
9, IL-1K I L-l 2<DX0^ (I L) , LIF, SC 

F&tfk i t 9#yK^± 5tt*©fc0#0^^KH** s fi£3*L5. 

[004 1] 

^y-s^#j *««B»-cf4"5r*ttic:ffl^e>*t, wsxws K^>rvsrL« 

jWflS^ffiSS^-CfcS («x.liNicola et al., Cell, 67: 1-4 (1999)&l/Skoda 
, R.C. et al., EMBO J. 12: 2645-2653 (1993) £#J& £ftfcl\) . «Lt, ^ 
tteoSSWi, ^>-*-n-<r*V (il) Xtt^n^-jJiJjRB^ (CSF) "C 
£>5o 7-/<-77 5!)-0>^-ri:, IL-2 (b&tfgfl) (Hatakeyama 
et al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 3 
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79-382 (1991)] , I L~3 (Itoh et al. , Science, 247: 324-328 (1990); Go 
rman et al. , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura 
et al., Cell, 66: 1165-1174 (1991a); Kitamura et al. , Proc. Natl. Acad. 
Sci. USA 88: 5082-5086 (1991b)] , I L — 4 [Mosley et al. , Cell, 59:335- 
348 (1989)] , I L — 5 [Takaki et al., EMBO J., 9:4367-4374 (1990); Tave 
rnier et al., Cell, 66: 1175-1184 (1991)] . I L — 6 [Yaraasaki et al. , S 
cience, 241: 825-828 (1988); Hibi et al. , Cell, 63: 1149-1157 (1990)] , 

IL-7 [Goodwin et al. , Cell, 60: 941-951 (1990)] % I L-9 [Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)] , HttSfr^n 
7 7 sjziu~-m$i®* (GM-CSF) [Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)] , m&&^v^— iFJ&S^- (G-CSF) [Fukunaga et al. , Ce 
11, 61:341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87: 

8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)] 
, EPO [D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al., Blood 
, 76: 31-35 (1990)] N Slftl^PE^S^- (L I F) [Gearing et al. , EMBO J., 

10: 2839-2848 (1991)] , ty^^^f^M (OSM) [Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)] . fttfl^o ? ? 5 
[Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988); 

Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)] , J&fi: 
*/We> (GH) [Leung et al. , Nature, 330: 537-543 (1987)] , Jg^#& 
£*ttB^- (CNTF) [Davis et al. , Science, 253: 59-63 (1991)] RXf c 
-Mp 1 [M. Souyri et al., Cell 63: 1137 (1990); I. Vigon et al., Proc. 

Natl. Acad. Sci. USA, 89: 5640 (1992)] 1 1 5 ^#££1^3^ Ztl 

[0 0 4 2] 

t h\ztertZ> tjk'btm&fc] te, JiL«l!>yh^Jbfc9l50Xi 0 9 *ri 
[0 0 4 3] 
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, t v&tsLmum^msm (cmk) fcovvrotnjh/Msftffr (stc 
pii b m a ) \z£vxm%zhz&?)X'<Dfa'mm&$iWfiimTy j t'(<omm. 

RXf&®&*mBm (DAM I) K*5«tSfflF»ft:©«»Sra^-r5**4ryfe 
[0044] 

£Lfc=- KEi0J<D38mi;:&SfcDNAEJiJ&*9fc-f S. 0Sx.tfH»*WiaL 
{0 0 4 5] 

E?iJtro«tS6tt8SiHfK*>5i ifcttfc-fs. ^y^f-K<D^ic# 

DN Ad 5 , #y KlC»-T5DNAlwlftfp5rigfc^$ix5!&» ; EJ9<0(£? 

lcKS1-5*?>ti, T'n^-^-Xtt^^VIJ— = - KETUl-tfcfl^tBfc 

»^$*tSDNAEM^ »»U »»tt!>-^-©»«-«, IWU 4*oK* 
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[0 0 4 6 J 
[004 7] 

[0 0 4 8] 

ry?*sKj it, ascLfc««e*iSr^ra, &*»ctt»i-«aM*DNA 
fpj izsivxmizzinz. *mmm-c(om&77x$. Kit, 

[0 0 4 9] 

DNAKBHSi-at*© r«|R|HH}|liftj li, DNAE?iJ©-£©ftg;XltS[S 

5. ^ix-eiioftfllR^vKst^ur— tftt, 2tt#rt>*t#&jj*1\ rfiju&ftj 
i#ltft5fcSi$ftDNAE?iJ£fg5i1- 5* #H»«lc:ffl^6ii*«*fc*JIS» 
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5o SIX, ffil /ig^7^-; KXttDNA75^>hSr. iSSrfSlK) 2 0 m 1 

^77^ J: * *D*4WBIw# LT> DNA77^>h (DroOSJRiiO-Sr $ 

o(DDNA77^ v h^Jf Z> J: 5 K&5<D£ES^-e<fcv\> 8UfcKi££ 

Ofc^CO^mS.U^^ft, Sambrook et ah, Molecular Cloning: A Laboratory 
Manual (New York: Cold Spring Harbor Laboratory Press, 1989)0)$ 1. 5 
6-1. 6 l«K:E*£ixfcJ:*5!K «fflWr'fc5o 
[0 0 5 0] 

l^O, K^iO-7-^-DNA77^^ V hO^rttt^itLTOlttSEtCt 

u xt/DNA^e>oy/Ko»it*js«c"r5 0 rofiwt -«»i-^*p-c*>5 

o t*Rtf, Uto et al., Nucleic Acids Res., 9: 6103-6114 (1981), RlKoed 
del et al., Nucleic Acids Res., 8: 4057 (1980) £#BB$ftfcV\, 
[0 0 5 1] 

TlMf^flrJ X\t iW>7*yVm I*, DNAWDNA^Mfto 
y KXIiDNA7 7^^>b ir^^U y>T-t?— ^ir<fcoT 

tttt-r*#8re*>S 0 -y-lf^trtt, ftSttt-tt. Sambrook et al. , Hij}i<Dff5 
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9. 3 7-9. 5 2flSiCEtt$ixfctio9, T*o-^^±<0DNAiS{t*O 
[0 0 5 2] 

A77^y^, cDNAkL<li*tf)77^>K XliRNA^^^^^h 
(DXite. fr%\<D7u-7t'^7V y>f X-T-5RNAE?fl«r»^-r50lcfflv> 
<b*lS*&T-fc*o Xn-XH x 32 P(Di:5^Sclt^tt7t^T^\ Xlit'tf 
yftlCJ:63ft\ XttB*-e*aft-r* 0 £*fLJ:5i1-SRNAtt:, B3t> Samb 
rook et al. * S&»<D» 7 . 39-7. 5 2»(C|2tt*ixfci:*5 9 

[0 0 5 3] 

i/y^^i/tf KEy^ffftT, asftaawfc*-^ dna^iow 

(^DNA^yy 7 — If 1©^ U/^^^K XfiT4DNA#0 *y—H 
-CI 5 C C~C'>#< £ t> 1 55>ra^S1"5 e ftl^C* DNA£. ^ay-A—^n 

, fitfT4DNA!)*-fOi54l)#-^t, DNAO. 5 Mgfcfc«9*S)l 0 
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[0 0 5 4] 

»jfi^f)©DNA© ri&Kj I*. S±iBBia<o«f«#^e)(oy5^5 Kdnao 

¥8f£;t*-f £ 0 DNA«»0«fflSita*ffi«:, Sambrook et ah, mJgtf>S& 
1 . 2 5-1. 3 3«^B*$iifc, *«8tX^h*S«^7^ 5 KiW-CfcS. 
DNAiMRLfcfiL Sambrook et al. , «f»<0» 1 . 4 0 ClfB«fci**lfc ± 5 4 

[0 0 5 5] 

r*5=f>c^u^Kj W\ (1 9 8 8^5J1 4 BfUSSftfca — ny/^lT 
$2 6 6, 0 3 2*4i«^lE«*ilfcJ:54iltt#«feSr«V^ad\ XteFrochler 
et al., Nucl. Acids Res., 14: 5399-5407 (1986) d*dt Lit t *5 9 , 
(Of^^^^ u^v'KH^^^^KSr^LTco, y h y ^*7VK ®y>- 
SOTST:* Ky>«fl2*«>J:5 4) a*PO*®cJ:orfls*ttK**Sn*, 

#-eo^y^^U^K^*SrS*r*o CftfcOj&Tffifctt^T, Engels et 
al., Angew. Chem. Int. Ed. Engl., 28: 716-734 (1989) lCE*fc$*Vt 1^5, r. 

#y y tut ^ K^/u±-e»«ra 0 

[0 0 5 6] 

r#y vmmRfci X\Z rpcRj IS, 1 9 8 7^7 M 2 8 B£tt£;ft 
fc*g#frfS4, 6 8 3, 1 9 5t«»tl:E«©ij3 9, RNA 
AXf/k L< liDN A©»*»»»S:it«i-5^lliXli*ffiSr«9fe"r5. -ttfc 
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Swt lefts. Io^7^7-(D5' it«W»^*«f:«¥^L5*. 
PCRI2, »*ftftRNAE«, *yyADNA*»e>©««ttftDNABWI, R 

fecDNA5rli<6"r50{CfflV>5rtd5T-tSo Mullis et al. , C 

old Spring Harbor Symp. Quant. Biol., 51: 263 (1987); Erlich, ed. , PCR T 
echnology (Stockton Press, NY, 1989) tWiV\> &9itMHZj$fbtlZ 

«9, PCRIi, K&<&«R£:?7-f LT, ^ogfK#J^7-fS:ffl^ 

[0 0 5 7] 

r*&Kgi(*:xt/*at^n^y aff, &150, ooo^hyo^ 

xnEgfift^H^^^S-CfeoT, 2#tf)^-<D® (L) ilt, 2*<Dm-<D 
£ (H) ifCi«$H5. *L«Ht. -o©##S**>u:7-f KHr^fcioTl 

*/w:7>f K«^t*i-5. #H«tt, -Wc»T«K7<'f > (v H ) t, -tixKia 
<*»©3F*K^-f vt*r*1-6 # *Lfltt, -m^j^K^v (V L ) 

ft<5 (Clothia et al. , J. Mol. Biol. , 186: 651-663 (1985); Novotny and Ha 
ber, Proc. Natl. Acad. Sci. USA, 82: 4592-4596 (1985)) p 
[0 0 5 8] 

Lfai/HftOBiag K^>r^*s, (cdrj xttfflRrxsi* 
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fc»»tt, (FR) tPfliix5. Hft&tfLfto^fcK^VHU ^Jx^ 

*u **ttbi/-Mfc*EB*r«9, 3«f©CDRKJ:o-C«***tfc, 4® 

[Kabat et al. , Sequences of Proteins of Immunological Interest, Nationa 
1 Institute of Health, Bethesda, MD (1987) &#JH $ HfcH • ^JK^>fy 

[0 0 5 9] 

ft*©/</<>f :/}IMfcH\ fc*rHBBfottlKtt-&«tt, aims fF 

(ab ; ) 2 77?*>h£±CZ> 0 
[0 0 6 0] 

TFvj ft, t/J^#77^yftfeot, ^4SUKB«8tW»^«Wt* 

&xs&Ltz-mWfrbtez>o *pflEK*-f y©3WfocDR#, v H -v L r 

L*»U fc*r-o©nr« K^>f v (Xttfc*«WK»«tt4to1'*»3flBfoCD 

[0 0 6 1] 

(CHI) tj^tPo Fab ff 77^yhit ffittOfc^S^fc^&GUiBEU: 
©S/*^ :/fc£tN HiCHi f7 ^ ^^«T^t8«S<^ 
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jUOKioT, Fab77^^ht*4So Fab' -SHU, Fab' 

-^s**r-rs. f (a b' ) 2 a#77^^H4, «i 

[0 0 6 2] 
[0 0 6 3] 

^7^Ji«9fiSwi:dS-C$5o M^^yy(DIo^)±I/^7^ : I gA 
% IgD, IgE, I gGMl gM^fcO, :nbOH^<0^lt 
7* , gG-1, lgG-2, IgG-3MlgG- 

4 ; I gA-litfl gA-2fcJEl;:E#L55. JW?** ?*<&£8E^n:/ !J 

[0 0 6 4] 

«l;ttfFab, F (ab' ) 2 > scFv^Fv) tlTOCSItSo 
[0 0 6 5] 

S 0 ft«»«CHJl*6*lfe« (aitfh-:/) «rJ#*i:1-a»ft*tt:*«r* 
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y^n— f/uet*tt, Kohler &; Milstein, Nature, 256:495 (1975) jWMBICE 
4#fFfg4, 8 1 6, 5 6 7^»aS (Cabilly et al.) MMSSilfcH lc£o 
[0 0 6 6] 

si^ttin-cfcs, ^7j tt* (M^^yy) [*s#fFi&4, s 1 6 

, 5 6 7-^jftBS (Cabilly et al.) ; & {/Morrison et al. , Proc. Natl. Aca 
d. Sci. USA, 81: 6851-6855 (1984)3 SrW^ttf-S^-f 
(0 0 6 7] 

Xte (Fv, Fab, Fab', F (ab' ) 2 Xte*<Dffc<Oft#(A^3££Hf IB 
K-fy> igy&ffiim -C*5^ fm g£#<D«mtt&y£M*£ (CD R) ^ 
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mmimz&fibtiZo ^^u, t HUntm, s*#R«ct>, #acdr 

*<"C«r£t*i:*fc*ta. t hffcgifcttu ftH^n^jy^WW (f 

c) % ftJrtSfctt, t bM^^U y^H^M< H-St^tl^ 

£o *ttK±(Z>»ailCOt^r«:. Jones et al., Nature, 321: 522-525 (1986); 
Reichmann et al. , Nature, 332: 323-329 (1988); ifct^Presta, Curr. Op. St 
ruct. Biol. 2: 593-596 (1992) £#fig$*lfcV\> 
[0 0 6 8] 

r-*«Fvj Xtt TsFvj 01*7 5^1' Hi, ttfr<DV H &tfV L Kp**f 

Fv^U ^ s F v 3ftSKJR»^<ofc*(Da*^«3S«:?KfiR-e# 5 i 5 tc 

The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg &; 
Moore eds. Springer-Verlag, New York, pp. 269-315 (1994) *P<D Pluck thun£# 

[0 0 6 9] 

(v n ) sr^tf, /h^«77^>h^f*tSo ro©w>fy|ll^ 
e^sstt*^-rs. ^rav-f-wu «;ttf3-n^#if#4 0 4, 09 

7 ^« ; SI££HJttn : $ 9 3/11161 ; &U*ollinger et al. , Pr 

oc. Natl. Acad. Sci. USA 90: 6444-6448 (1993) IC. X *) i¥ L < IBtt^tfCV^ 
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[0 0 7 0] 

*m±mzm^tzt£<D%m (m^mWl 14, Zapata et al., Protein Eng. 
8(10): 1057-1062 (1995) CBftOStfrSr*!*-*-*. BSiS-fSi:. rftfeWfctt 
14. ltiomfiF d (V H -C H 1-V H -C H 1) ^ix^ 

1 #©»JMIr£«*«r#JdH-5. 
(00 7 1] 

-o, #J;il4£)l~**>l 0, #*L<l4ift2~ft5<De&££A/-e4v\ > a*, 
££ft(4x «Mfr©HXttL*raSEtMHEJli©. 7 5%£l±ra« 4!J$r*L< 
l48 0%£JLh. i0ff*L<li8 5%W± ) 4 *) Sf * L < (4 9 0 
i L< 14 9 5%«±©RJJ|i!l-tt«:£tf r r ©EHKHI-SEI-ttX 

tt«IWttt, *^Jffl*T-l4, E?iJ£&£-£*. i&B4e>«ill»S:i»ALT, ffi^J 
B-tt©*W5»*S:artLfca©. tslffiEJiJf 1 ©, fttWfcBSiH— C*>3T 
5yWRS©W»*tU-C3t«Sn*. Hl«r#J»**ifcv\ v\»»4aN**L 
C«t L<J4rtSCSS, XttJftftE^ro^Afc, ffi*iJ©B— I4XI4« 

ratt»c|g*-f5t tT«bti4/iP)*v\ £M#i4, £&#i::fc-£"ct5tk*j& 

#£L<I4, ««:#©*ixl-§IS»ttSr*i-5. £S#I4, 4 

*©£5 4«*tt*5Wfi-Sfctt» {3Jx!4, SC*#©Fa bJBlBfciiiMfcOFa b 

JUMebfcv***, -£^14, ft#©ft:&i4 x *W»#tBI*$ixfc***ttjSttT 

fclRM©SGJW**t*li, jRa*fcJt«Lfcfc#» £*¥ttiStt©*5l OffiFSLh. 
L< (4ft 2 OftfiLh. *1>»4 L< I41KI5 0ffiPW±(OliSSSr^1-?:ixt?fc5 
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[0 0 7 2] 
[0 0 7 3] 

*«ttXtt#*:"<*M4SJ«:fi*L3*. »iS*»ffi«-CI±, fc#!4, (1 
) n-y-ffi|i.toT*!E$tL5IS*)-C, 9 5»*%fcJ:ia9. ±9#*L<t4 
9 9M%£±[§]5S-e, (2) ^b - =>'^*5'yv-^3L^.-^-S:fflv^r, 
N*38XI4rta5T5 yK£5iJ©'>£< t fc 1 5?gg& 5 5©l;:&£fcgg*-C, 

tt&ftf-e, sDS-PAGEKiittWtti-e. WSSft*. iWSIStifcffitt 

14, gift© tt-o©«^SB^#fiU!iV>tSfcix5rt^ 
P>, in situ-Ciifl^x.*ffl8artiwfitft:Sr$tf. U&»U * 31514, I£l8£ftfc*n;ftl4 

[0 0 7 4] 

^!i^y'<^KI4, -$#Jia4'>ft< i t> 6 1@©T 5 / BBSS, iI3tf4iKj8 
~5 0i©7?ySaS (»*L<tt»9~3 0aS) SrW-fS,, W4, fluHA 
IK#!)^K, MWftUCAS [Field etal., Mol. Cell. Biol. 
8:2159-2165 (1988)] ic-mycISI, AXf^tUCft-fZ 8 F 9 , 3C7, 6 
E 1 0, G4, B7M9E 1 Ofitft [Evans et al. , Mol. Cell. Biol. 5(12) 
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: 3610-3616 (1985)) ; 3tt5iC**E^;V-<^ tM^^ISF* WD (gD) 
tSKL. jkX$*:(n%iW [Paborsky et aL, Protein Engineering 3(6): 547-553 ( 

1990)) *rfc*i-5. -fe<on&m&v\*. atrh-^aBBtt, r+A"<-s*S 

g^^tf h-^j li % I gG^Oin vivoilii»^«»lS:fift-r5SW** 
•fa, I gG»^ («*_fil gGj, l g G 2> I gG 3 XttJ gG 4 ) <OFc«8 

[0 0 7 5] 

fflS r mp i y#vKj % r mp l ytf^Ktfy-^/^Kj , tmlj . 

p l ^>KcD^^#tt^*^5^^5#y^^Kt>^L5^o 
tt44**tt»tttt, t hmp l Srh7V^7o:^i/3^LfcI L-3ft#ttB 
a/F3*Bja<7>DNA^<OSHMk>C^U'^K («a_tf 3 H 5 v^) 

Sr^-TSo TPO (3 3 2) r h T P 0 332 «:fi£"f 5 G 

iCIi, »5ctt*ftTTOSDSy/WCj;oT«ltSLfcRf9-C»3 1, 0 0 0^ 
(3 1kD) ^ *fc#S7ctt*f*T-Cte2 8, OOO^hy (2 8kD) O 
^*Sr#1-*, HB^BB»ffSB9 5/2 8 9 0 7#^*lcE*$ixfcjfiL/hfiJg 

Pf-Sds, w<offl»*s, fi^o^^^KXt^y^vKfi^fti-^-rSrSaci-srfc 
SrBKi-SrtK-rs. 
[0 0 7 6] 
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. gkfrSlXte. t M;i:fcttSik/h«ik£ifom y y h^fcfi^^l 5 0xi 

[0 0 7 7] 

y #y K# y kcdt ^ y se^j £ i*. *>iz < t h i o %cD£ttft&?ij^~ 

tt£WU ^mp 1 ytf^K^y-^/^Kco TEPOK^^VJ irii, 

^t>8 0%coE^JI^~tt^W*f5o miCft^T, *»TPOIt J&BL*: 

t hmp 1 y#VK (hML) , Xte^co£J|#. 4> L < £ titzM 

?KXhoXh^\ wfttCf^T, TPOte, hmp l })tf>>b*<D7y 

^yF, ^irr^y^sxii rEPOKy-fvj to^^yv K*fcor 
Kit, 5£ : 

X-hTPO (7-15 1) -Y 

[0 0 7 8] 

±5£«K hTPO (7-15 1) iSS»**»T, Cys 7 HCys 151 J 
tOkMPO (hML) 7^; y»EyiJ£«L ; Xli, «TPO, Xtt^ix^ 
CO, Met, Lys, Ty r <D£ 0 ftT % y K^&gcD&gcD, Cy s 7 <DT^; 

^nx^fey i/^oj:5 4*<oiKft, Xtt«*tf^v^^K»»i-J:59l»a 

TPOXI*t*VMDJffifi<D, Cy s 151 <D*/^^r^u**SS, Xtt— ofcb< 
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[0 0 7 9] 

POEJl«:«!*i-5. T$y«BHlO**Ht, 77^yM\mpiy^K 
Ki#ifr*-5'>«< fct-o^**fl&»tt***+5R9, N*«fct<ttC* 
BMHvfJxj^ Xttrttttfi*"*-*, ^y^Kc0^rT^CTt<tV\ mpl!J 

m P 1 'J^f^KO^ItW— T?*>6» M<H10, 1 
5, 2 0, 2 5, 3 0T$/»3SS^»a-r5E?ll«r*1-6i:S*>JxS 
o N*S77^^^hOftSftft«lt TPO (15 3) , hML 153 XI4TP 
O (Me t _1 l-153) -Cfc£o 
[0 0 8 0] 

rxpo^y^j rTPOEWvij , XJiTPOicf^BLT^ffl 

^jfiLH, Xttt hmiiy ^fvK^?>*lt$HfcTPOtoi 0 0%*JSOE?iJI^ 

. £*¥ttflH4mp 1 XftTPO^yllt «S^tt^^JliL*t>L< 

ttrt»^9^*»fe*(l**tfcmp 1 !)^K/TPO, t hmp 1 9#yK, X 
Vhfc<Dft7 0%£JLb, »4U<I4«)7 5%«±, i^KK 
f*»8 0%fiiLb, 5E(^»*L<ttfi8 5%«±, tt8W:ff4l<li»9 0%a 

±, l< r*is 9 5 %^i^7 $ y »E?ijra-ttSr*ri-5r s j mm* 

[0 0 8 1] 

TPO r^{a^j ft, TPO*5^*-K*r«^4*^^^KttS^*, « 

U><£>5*> — *§4#fF^4, 6 4 0, 8 3 5^;$4, 4 9 6, 6 8 9f 
;fg4, 3 0 1, 1 4 4^:^4, 6 7 0, 4 1 7f;S4, 7 9 1, 1 9 2t 
XWt»4 f 1 7 9, 3 3 7^ifl:^^^cMT^«rtia5, T 
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^-e^^ttfcT p o# y m, *wa#t?ttp e GftT p o t w&o 

[0 0 8 2] 

*36W©»-9JO»attTPOjKy^^KW:, mp 1 3 HEM©*** 
, t hmp 1 y#>\?k<09 0%£U:, ftfc»*L<l*9 5%£JL±CD7^y&ia 

ft, TEPOK^^^J tWHtiX*) Tfe^o Jfg4hMLOEPOb7>f^«: 
\ j£&hML<D$ft<7)l5t£ 1 5 3flOT5;B»iS:§*, hML 153 i:Wn 
-5c #&fc£9#*U*hMLEMK*#tt* C*«bV>f ^-o«±ofiS 

, 5?§&> G 1 y > Pr ofcif) ■CB***tfc*#l*:^tf. fflihML 

©C5fe«K^>f >«5»JSE*frtt. »1 5 3W1 5 4 ArggS^ A 1 a ft 
SKSt&X^TV^o roSftfttt, hML 332 (R15 3A, R154A 
) fcWfllS. 

[0 0 8 3] 

ML 153 li, I gGyy^/>htM^^X. 4L«f*WBSraA"t6d\ Xtt 
IL-3, G-CSFt L<i*EPOi:»&$ii:T, * ixfcjUL/hS^Stt 

[0 0 8 4] 

^(Dft«I4mp 1 y^K77^>Mt 7;y*lSS e r^HulCMe 

bomp i y^fyK77^yMl »S#»**r*fitwi-s^ft^, r^y^ 
Ly scii^tt, ^y^u^ya-^tw^i-s^ftoigjracoaffisr^ 
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ricLTfcJ:V\ r<08ftftfc±a#Sfcmp 1 9^K77^yhll Me t 
^TPO (1-X) [ZZX\ XI*, »l-XRS0Eflfc#LTm 5 3. 1 
6 4, 1 9 1, 1 9 9, 2 0 5, 2 0 7, 2 1 7, 2 2 9X1* 2 4 5 T'fcS] £ 

So 

[0 0 8 5] 

[0 0 8 6] 

II. *«©»*L^£1MB* 

-o<D||JtlB«[wS3V^T. **MoiaF*Lv^ftl4. afiAfcitMH^S:*** 

/x»^o^^A'*:e»r*ttK*HiM»'ra, x=fc*MR# (aAb) t 

fcitl*, thmpl PTh7^7x^ h^HfcI L-3t#ttBa/F38B 

r t \zt *> % xttJh/hfiawG pii b in a 3Bao»w«rjB*i-5 cmk 

7>7^^fflV^^55c i/^fyvfilfi, c-mpl/Mab HU- 

0 3mfammTy±jx\*m&mmmu&&£f&Ty't'{\zm^x, c -m P i 

-Rse. gD^^5S8*oy VBMb*8D3£-r5ri^J:9, KI RA EL 

1 SAHJ:oTWS§jX96o 

[0 0 8 7] 

#*Llv«S9l<0c-inp l 7*=*-* hftfrf*. fifti^S^ hny«xf 
VO*gi|g«<0*«XI*2tir (lOOffif) U±l&^m&X\ CD3 4+MO 
Jtff* *3»XttilL/jN«fifea^o^b*RWLX»i3l#fir^^tt-C* 
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So 

[0 0 8 8] 

±9#*L^c-mp 1 a Ab (-oXli») tt % frUStt. 
JML fi8», Xtf/Xttfi4l-S<5t r hTPO«0flHttBI*Xfi2ffiKrt«>* 

, mmmcmsuiiitz & Ah <-oxr*«») -(?*>*. »tjf*u*«w© a 

E««^XIiJk/h«^fi£OStt^^5^n?>Oirii-Sr^tf, fchaAb (- 
oXtt«ft) -C*>5. *3S^t**»flHt«:*ri-5«*»*Br>T-|ctt, Fv, s 
c F v, F (a b' ) , F (a b' ) 2 ^£ftS 0 
[0 0 8 9] 

#4L^s cFvWfli, Hl^»«S*vfcCDRftlWfi*«*OEW4r* 
10F6, 5E5, 10D10. 12B5, 1 2 D 5 1 2 E 1 0 b& 

ft(OCDR»tfCD RPfl<Oft:|i*«*^i3tt 5 1 - 3 fi cor s y ttSXoKAi^ 
i 0 fRSlttJ*3R (affinity matured) 
[0 0 9 0] 

h (Kabat) S^Ii? 1 ] (Sequence of Proteins of I 

mmunological Interest) ^5 IS (4k#fR£JSJ§j (Public Health Service) , S 
&IS£flF2Ej3T (Natioanl Institute of Health) „ ^ir;*^ (Bethesda) , J V 
— 9^K*H (MD) (1991)) CD 6 4 7-6 6 9 Hi^fc#> ktl/Cl^ 0 

[0 0 9 1] 
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^f-K, «:mp lXttmp ll^y^K^ftttJ 

iw8iaaff«-eHSfks**# y Kd^'ma-r^t^ sr«Hi$-&5 1 1 

[0 0 9 2] 

x. If, D E A E X \t # friS * i/ ;* fvi/S tK^M^n tV^g ^ l> y 

5^*) > "7^ t7rn-7 (Blue-SEPHAROSE) % t7/n- 

* (CM Blue-SEPHAROSE) , *V-Q (MONO-Q) , */-S (MONO-S) , U^X 
• U^fy-t77P^ (lentil lectin-SEPHAROSE) , WGAt7rn 
— * (WGA-SEPHAROSE) % ConA-t77D-^ (ConA-SEPHAROSE) , 7 1 
/U- h^/^yu (Ether TOYPEARL) , • (Butyl TOYPEARL) > 

y^n/l-- >1/ (Phenyl TOYPEARL) , T >f >Air 7 7 ^ — ^ (Prote 

in A SEPHAROSE) , SDS-PAGE, ig*BHPLC |g|»ljlS^f+Jn 
Lfcv^y^yyw) Xtt-fe^rf'y^^ V— y (SEPHADEX molecul 

ar sieve) XliWXft^o^ h^77^-, Rtf^* / -/WfcKXttSKST 

ftsMC* ^/l^/l^wl^^*!) K (PMSF) (D&ott-fxiT-T-^Wgn 
[0 0 9 3] 

#£L<te, ^HSilfeftflttMy JVU (Kohler&tftiilstein, Nature 
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, 256: 495-497 (1975); Campbell, M\&RVM*±m^&tf %$m&m (L 
aboratory Techniques in Biochemistry and Molecular Biology) , Burdon<bH 
, !Sl3g, Elsevier Science Publisrers, Amsterdam (1985); Sfcl/lCHuseb, S 
cience, 246: 1275-1281 (1989)) # * L^m p 1 ffitttt, 

m\ o 6 i/*;v©isittfmp i %®mzf&&-rz>i>(Dx-ibz>. £y&HL<tt. 

. fcttti, ir t*tJi o 7 l/*/i-xii'>ft< £ 1>» l 0 9 l/*^-rb^ft 

1 JJjtfVKSrin vitroXliin vivo^ffi-f *fc»<0*S4SP-f 5. 
[0 0 9 4] 

#3S9lli, tlffl'5rf64*-ea«**iTV-Ct, £*L-0"ft<TfcJ:V\ mp 1 

AXteDNAT-fcS. 
[0 0 9 5] 

cDNAffcl c DNAdS^^^--C}gKSEft$tifcS^J:9Bai$ti5*iJ 
Sr0«l1-SCi«r^tf, iafr»M££fr5 c DNA$M£ffl1-*:£)£&Hfc£if. 
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ho) ajfi-c*>5o BUoff*Lv^±amafi, e. coii-cs>* 0 

[0 0 9 6] 

»tttcft4--r*-t«r^tp, ftffi»XI*5lJliL*0«Jft, «rlcAi/hfi»>ffiS:#1- 

, L I F, G-CSF, GM-CSF, M-CSF, EPO, IL-1, IL- 

2, IL-3, IL-5, IL-6, IL-7, IL-8, IL-9XteIL- 

i i^tttSo a 9 (mm* ig 

F-D ximmmtt®* mz-iz. v****** ut) ) t»*^te*-c 

10 0 9 7 J 

in. mm*& 

WO 9 2/0 1 0 4 7, WO 9 2/20791, WO 93/0621 

3, WO 9 3/1 1 2 3 6. WO 9 3/1 9 1 7 2, WO 9 5/0 1 4 3 8Rtf 
WO 9 5/1 5 3 8 8I^E«*ixrv^a*jS^±9H»LTtJ:V\ #jgfc*J6 
««iC*5^T, (scFv) 07^^79Ht fch©Kt-H«) 

t h©B-»Bo*ll«llH**64J**hTt>J:v\ VHSyvLtt#ft:«S 
tSmRNAIt *«$tt, *LT«»a«*r«V^-Cl»«S*t* tLrJBC** 
il, cDNAO*fflSrt*H5. PCR*(ia, -*«R#S:3-Kt5DN 
Alt. G 1 y 4 S e r (DXo^V V*-*fflV>T»*Srr * L-CS§Jft38 
V{k£*LS c &^T\ 77^7^f^7yHt 

3fc*©B3ftirifcra\ Winter et. al. , Annu. Rev. ImmunoL , 1994, 
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12: 433-55; Soderlind et. al. , Immunological Reviews, 1992, 130: 109*12 
3; Hoogenboom, Tibtech February 1997, Vol. 15; Neri et. aL Cell Biophys 
ics, 1995, 27: 47-61 RXt* Z ZfttzmmMlZ. Wtm^fl. s2^£*lT 

[0 0 9 8 J 

tltzt hs cF vVyjyyV—iMyftVZ^tlZ&vmVl&tlXh^o Gr 
iffiths et. Al. , EMBO-J, 1993, 12: 725-734. n —><Dft£&&Xf1£ 

tttt. IEftJOfpfflite«rfflt^rBffii-ari:36Sr-#a o Griffiths et. al. : Clark 
son et. al. Nature. 1991, 352: 642-648. %)#)<DM V ft\ilM<D'&, 

ffi77-^7^/7yHl 7 7-^20%m 1 0 

^icffiSlcte l %%tHi>K 7 7-^*B©jR*© 1 o£jl±(0^ f-Sr^i-i 5 
(CfflV^r b&XZ&o — tifi<DS^te> ^JxJlLowman et. al. , Methods: A Com 
panion to Methods in Enzymology, 1991, 3(3): 205-2 1 6 t£fcit£$ ft 5 1^:7 

KS^;w^7 7 - t«t 5 : 5 C 9I47 7 - 

^te, M13T?fc»), *L"C8^«U ±EcOLowman et. al. , tC!E*0 <t 5 tw, 

o U. S. 5, 223, 40 9 0M O 
[0 0 9 9] 



-48- 



ri^-Ct5o 75/&<D£&l4, Minify ^isMtU{iL<D3kXimmZ*:<D 

o 

[0 10 0] 

<7)fcfe©^rffl/£^ii. Cunningham and Wells Science, 244:1081-1085(1989) 
ICf£®$ixTV>5i rX7 = y$£&&gg^3g (alanine scanning mutag 
enesis) j tmitlZo ZZX\ ^ttSsS^SSXtegrt:, IsUS (fli*!*, a r 
g, asp, his, lys, &tfg 1 uro±9 4ft$^fcil) U 

^g<oa*£##rf Sfcftl^ T5-^»2Xti7y^A^^^^, Sift 

*Yv?L\m®.x''<Tt>ft. 5m.nixtz.tiiVF£gwt>K ffimom&cotztbizx? y 

[0 10 1] 

T 5 y SfE^iJJf Ate, 1 {l©£gg^t> 1 0 0XI4-?rH£l±<0SS<DS$O|SH 
/K^SWrtSlSE^jWffA^^ti'o *S#A©0ill4, N-^3iSy^*-^S«r 

[0 10 2] 
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Kbit, *(Dt%. f2tf rj&§yttftR&gj (ommx'7r^nx^ht\ Xit 
» ¥.t£Z>W&<nmm. ^A$HTJ;<, ^LT^^a***:? U-=y^$ix-5 

o 

[0 10 3] 



& 2 









Ala (A) 


val; leu; ite 


val 


Arg (R) 


lys; gin; asn 


*ys 


Asn(N) 


gin; his; asp, lys; org 




Asp (D) 


ghi;asn 


gin 


Cys(C) 


ser; ala 


ser 


Gb(Q) 


asn;glu 


asn 


Glu(E) 


asp; gin 


asp 


Gly(G) 


ate 


ala 


His(H) 


asn; gbi; lys; arg 


arg 


ne(i) 


leu; val; met; ala; phe; 
nor leucine 


leu 


Lena) 


norleucine; ile; val; met; 
ala; phe 


ile 


LysflC) 


arg; gin; asn 


«rg 


Mct(M) 


leu; pht; Ue 


leu 


Pbc (F) 


leu; val; ile; ah; tyr 


tyr 


Pro(P) 


ala 


ala 


Ser(S) 


thr 


thr 


ThT(T) 


ser 


ser 


Trp{W) 


tyr, phe 


tyr 


Tyr(Y) 


orp; phe; thr; ser 


phe 


VaJ (V) 


Ue; leu; met; phe; ala; 
norleurittc 


leu 



10 10 4] 
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(1) i^TKtt : norleucine, met, ala, val, leu, ile; 

(2) "MfiHrttticys, ser, thr; 

(3) SH4 : asp, glu; 

(4) SiStt : asn, gin, his, lys, arg; 

(5) mm<Dfo%\z&®'rz>mm:B\y, pro-.ju* 

(6) : trp, tyr, phe Q 
[0 10 5] 

[0 10 6] 

o 

[0 10 7] 

-T-iO^I-ISfeibitfcMl 3coiH£^- I I I <nW.®>\zM&Ltz7-< 7* >V#;07 
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«fc£3B*o«M-e*>*. relet* 

n*: <t 5 ic**#©/<-*^r*^ * 5 -~ y y*m± t * 9 , naa-r 5 1 o^l±o 

[0 10 8] 
[0 10 9] 

7^ h — *0>5*>0>loS:fc: Kn3ri/7^y$L 5-t Kn^r^ 

[0110] 

tt) fleeter S /S£K?iJ£ 1 o^±o±ISO h y FEJl«r*trJ: 5 
[0 111] 
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[0 112] 
[0 113] 

±iajci9S«$nfc, m P itft*aer-«ra-Ki-*ttii (enxiicDNA 
\z.VM3smtt'<9fi-\zm*>zti&. 9-tm^mxh t>> »a>se 

^<**-<03gftli (1) DNAJ«*BXIiDNA^mi^X.5t.cDt?S)S^ (2 
) ^**-lc#A£ft5&»©*#£, (3) ^©^^-ictD^S^^ix 
5?g£*ffl8S, {-±oT?i$tv5-C*>55. GtO^tfi-ft-ZtolSm (DNAJi 

4®xi4D n A^m) Rx*tti&#& Lnzmiz&mzfc cxm* ommzistro 

ZtUzmfeZtiZfrttX-fttt^iih -fScmzUTO l o£l± 

Uj^K 7'n^~^-S.U ! lc^!gie?iJ. 
[0 114] 

(i) 5^-M*aHii#B* 
matt. snamztoxfrn^tusM^tn imti'^t^f^-fKi 
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BttW7r^-*» C. albicans$0l'3T5 7— (1 9 90f4fl 
4 BIC^#$jxfcEP3 6 2. 1 7 9#) , Xfi 1 9 9 0^1 1 R 1 5 
£ixfcW0 9 0/1 3 6 4 6*fcBSft*ft-CV^6->^A-eaJH1-*- 

l«M&*»la<o5sa^w*5v^-cfi, *8H£^'*vhew (w^ in vivo 

fti^bOBCmp i ^feOi/^/i'EfiJ, mp l y^fvK^feOi/^/wEJtJ 
fl x tf. iMfc^/ w<* g D x > t v * o £ >f a** 5>e y - i: v * o fc J: 

[0 1 1 5 J 

(ii) «fifi£ttrt£* 
©fcftjctt, s*#*4i>>f^fij{i (sv4o, *y^— 7, tt 

[0 116] 
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*aOfc»»«Xtt*fLlb«MlBJiart h7^7x^^ 3 > £i*s 0 
[0 117] 

«^yArt^oi»AlcJ:oXDNAtia«^it*B^riE-t?fc5. ::*U*> #Jx. 
tf. Bacillus^/ ^ y^DNA + ^ae>ix5E?«^ffi«WJSDNAe3?iJS:^^ 
-rtJc^AixSr ti:iot, fiafefc LTBacinus»£fflV*T£fil£i&££*l 
£ c r<0^<^^-SrffiV^Bacillus<D h7^7x^Va LT, ^ 

/ Aio«|Bttli*Aatftt:*DNA©#A«rt>fc61-. L*»Ltt#&tt#«:=i 

[0 118] 

(iii) jH^itfc^JSj*^^ 

-KJ#-r5«Sitt«r«-4U (b) ***E##*««r«tt+aa»Xli (c) 
[0 119] 

, (Southern et al. , J. Molec. Appl. Genet., I; 327 (1982)) 
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, v^3 7xy-^® (Mulligan et al. , Science, 209; 1422 (1980)) X\t^ 
4?u-?Ji/^ (Sugden et ah, Mol. Cell. Biol. 5: 410-413 (1985)) 

vtzmmm^btiZo ii:Eifc3o©«ii, zti^imwm®. G4i8 

o 

[0 12 0] 

JIKU^^^— !? (DHFR) xtt^^^v^+--tft^ofcJ: 5 
[0 12 1] 

Witt, DHFRaR3tg^T?JgKC«SiXfc*Biaii*"f, DHFR^ft 
7^=f^ht-*>5^hh^t-h (Xtx) Sr^^i-SiSaLrt-ei-^TO 

t^>a§3>i«±«l§ail, Urlaub&ttthasin; Proc. Natl. Acad. Sci. USA 77: 4 
216 (1980)lC±9E»*nTV^5i5l-W»SnJ«W$*l^, DHFRSttO^ 

«Lfcf-w--x^A**-w* (cho) ans^r?*)*. jgmsftshfc 

WISttCKOfct. »*Lfc^OMt xfcSe&il5. :HT, DHFRI 

(EP 1 1 7, 0 6 0) OrtEattDHFRO#ftl-t>3ft»**fei", 
ATCC No. CCL6 1 CHO-K 1 £ V^ofc*©ttOJB-Caffl"C*>S*> 
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^7x7-^ (APH) tV^ofct>5 io«>a«tt^-*--c«i((E»xttrai« 
*KC»*ixfce±*lB (rtBattDHFR*r**i-*WrHF4ffl«)«±) « 
*.rf*-i-W5/^ *aJ"^>fS/VXIiG4 1 8tV^ofc7^/^y =^>K*tffri 

ioTSR-rarias-etSo *a»n : »4 f 9 6 5, i9 9^#»^:i:o 

[0 12 2] 

BSrtr-ttffli-sfcfeojssjftaRac^-tt, ^©^^^ ^ kyr p 7^tc# 

Si"5t r p li&&^-X'hZ> (Stinchcomb et al. , Nature, 282: 39 (1979); K 
ingsman et al. , Gene, 7: 141 (1979) ; XteTschemper et al. , Gene, 10: 157 
(1980) o trp Hem Wx.ll, ATCC No. 4 4 0 7 6 Xfi P E P 4 
- 1 (O X 0 fc, h y 7" h 7 r ^rt"CO*fttB*j65^jp LT^5»«©£*&££# 
£t*Ofcfc<P3&^— (Jones, Genetics. 85: 12 (1977)) 0 ~ 

Leu 2 (ATCC No. 2 0, 6 2 2^3 8, 6 2 6 
) It, Leu 2ite^£$J$-f£Kft<D7 P 7^ Kfc«fcoT«*l*ix3. 
[0 1 2 3] 
(iv) ^n^-^rfltfiKH* 

y y * $ tiX ^ 5 #l(*«S£E?iJ t ^ o fc i 5 ft *3feo*W»lo<B**lflWl 
Sr*JIBi--5«igiie j F-OH*6=' K^fc»LJ:» (5' ) izhZ&fl&R&MVbZ 
0 ^^^-^liPftii, R*tt«!:*/Stt£^5 2o0^7^CA5c R 
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-tzzttz^x, gt#S:3-K-raDNAi^ititt^yy^$ixa. SiftDN 

[0 12 4] 

7? *:/n^— *X (Chang et al. Nature, 275: 615 (1978) ; XtfGoedde 
1 et al., Nature. 281: 544 (1979)) , 7/U*!l*^7r#-*» h!i7 s h7 
T> (trp) /n^-^I (Goeddel, Nucleic Acids Res., 8: 4057(1980) 
WEP3 6. 7 7 6) RTft a c^n^tv^ofcipft^^!) y K^n 
# (deBoer et ah, Proc. Natl. Acad, Sci. USA, 80: 21-25 (1983)) & 

DNAJw»L*ne>«riie"r5riJ&s-Ctaj:5«w4or^5 (Siebenlist et 
al., Cell, 20: 269 (1980)) 0 jWB*rt"Cttffl-t- Sfcfe^T'n^— ^tt|^«tC 

[0 12 5] 

nm£mz^xrfwm&mu-&btix^z> 0 »n±i-^ro»»tt«e?- 
^«^^i-^>o < <omfc*<Dm^mm>b±ffi 70-80 iso 

looEJUtt, X^ffi«o^^u^K"e&9 3SCXCAAT 
*^iC7jf y AS«*#Jni-r5fc«)^^^^"efc?) 5£aataaaej"J-?*>5 

[0 12 6] 
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^^yt!)yS^rt-f (Hitzeman et ah , J. Biol. Chem. , 255: 2073 (1980 
)) XlttOikV)?}) a-AflBR (Hess et al., J. Ady. Enzyme Reg., 7: 149 
(1968) ;XtWolland, Biochemistry, 17; 4900 (1978)) , 

, ^SJ-t/uTA^t K-3-y yiff hnyt- tf % ^*y*-j— 1\ f/i'tr 

[0 1 2 7 J 

-t^ft^XOMWl^ Xtf^n*— Hitzeman et al.<OEP7 3 
[0 12 8] 

(1 9 8 9^7^ 5 0tC^$ttfcUK2, 2 1 1,5 0 4§) , 7f/!> 
*/5 7y^/W4 0 (SV40) b^v1t9<{A'X(D#/J*1li*b* VtfL\iT9 

[0 12 9] 
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S££^tfSV4 Of^myy^^yht LX&mz'&btlZo Fiers et al., Na 
ture. 273:113 (1978); Mulligan RXf Berg Science, 209: 1422-1427 (1980); 
Pavlakis et al. , Proc. Natl. Acad. Sci. USA, 78: 7398-7402 (1981), b h 
1M h^^o^^/V^COiP^^yn^—^f^ Hind III E#J(&77 
9* >ht LXmm^'&tbtlZo Greenaway et al. , Gene, 18: 355-360 (1982) 

^■5fc^0^iIOV^T^^ tKB^ItJU, 4 1 9, 4 4 6fT«^^5 0 
Z<D$t<Dt£lE\*, *S4#fF^4 6 0 1 9 7 8 -^{;:!fr*£ivCi^o P3C<, Vtv 
<nU^<n%M>< y^7xn>^3- K1"£ c DNAO^lCOl^TCDGray et 
ah, Nature, 295: 503-508 (1982) ; £>f >V*ti*b<T>*5- * 

—Vyv^—fiDfflfflTXn-rVXCDnifclftiDK h V^xOVc DNA 

^)^lCO^T<OReyes et al. , Nature, 297: 598-601 (1982) 

ani&U^Berg, Proc. Natl. Acad. Sci. USA, 79: 5166-5170 (1982) ; RUy V 

*N I H-3T3^rtT*COja^CATBa?IJO^iCOV>TO(rf)n^n et al., P 
roc. Natl. Acad. Sci. USA, 79; 6777-6781 (1982) to 
[0 13 0] 
(v) xy/>yt-^(DS^ 

-<^^-f^(C3i >v> x*-E?iJ*#A-r 5 r t \z X o Tit* S-fr t>ix* 0 * 
Xf*- ft, ^oe^^Jt^c$^:5-<<7 p n^-^{-^ffli-^ii^l 0-3 0 0 
bp^DNAO^f^fflttBSfe&So ^l/s^y-*-]*, ^>Yul/ (Banerji et 

al., Cell, 33: 729 (1983)) rtftbWca-f^f ^EMS* (Osborne et a 
1., Mol. Cell Bio., 4: 1293 (1984)) CD*"?, C^MfcliiatL 5 (Laimins et 

al., Proc. Natl. Acad. Sci. USA, 78; 993 (1981)) RXf3 (Lusky et al. , 
Mol. Cell Bio., 3: 1108 (1983)) Ot^SCJiaSilfc, HM#)%ft&RXm 
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yf-^ftffl$}i5: fcfcft*. WfcLTfi, «fifi^lWllll©SV4 0xy 
/n^^— (bplOO-2 7 0) , W h^^D^-Y/^fl/n^^xy/Ny 
, «Sljfi^!!ftJB«l*># y t^xy^ y 1J— 7tV * ^ y 

niv, Nature, 297: 17-18 (1982) h^MOZ to 

3i y /n y -9— it x n - Kf kEJtJ (c *t 1 5 X li 3 Ofig T*<<9 f—lzx-?? 
>f'>^ifii5S^ »*t<«:, 7v*-9frb5<on&\ztiL&.&feZtiZ 0 
[0 13 1] 

(vi) 

*«i£li£NfllS Xtt, Si. tttt* ft*. AraXtt*©too£*U&3s: 

W;^DNA^cDNA^)5 Xt/»£fc <fc o X \± 3 <D*«Kiitta> <b — « 
SErtfcsK y Tx^/Wb^Hfc^ 5 ^yFi: LTSE^ftfc:* 9 b'±9* 
[0 13 2] 

(vii) *9 9-a>mm&xf»vi 

[0 13 3] 

KF*S^OJELV^g^^J^^m^-r5^^6^ffi : ^^Cii > E. coli 
K12IS2 94 (ATCC No. 3 1 4 4 6) ST^Rdfe-fS^ 
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Six. fMK^vK** ur— ^»{Wcit)»«fSii % ^o/XfiMessing et al. 
, Nucleic Acids Res., 9: 309 (1981) Affile ±ot, XteMaxam et al. , Met 
hods in Enzymology. 65: 499 (1980) (Djj&K ± otEJlftSSnS. 
[0 13 4] 

(viii) iijRW5im^^^- 
*5S9ia>li»c*5V^T»Jc#ffi-e*>SOtt. tftflc*3^^K*T3- K+5D 

LTV^ 0 Sambrook et al. , supra, pp. 16. 17-16. 22 0 B«lft3B3/<* * — R 
[0 13 5] 

(ix) a^ftmiiMMB^^^-ffi 

ffiO^ife, -<^^-Xtn&±»ISd5Gething et al. , Nature, 293: 620-625 (19 
81); Mantei et al. , Nature, 281: 40-46 (1979); Levinson et al. : E P 1 1 
7, 0 6 0;WEP 1 1 7, 0 5 8 tCf&$£*XT^£ 0 *H»feflBJ5&i§#$8S. 
Ofc«)<Z>1*lC*ffl4^7^^ Ktt, pRKS (EP 3 0 7, 2 4 7*H#fFno. 
5, 2 5 8, 2 8 7) XlipSV16B (PCT#rip0.WO9 1/0 8 2 

9 1) -efc£o 

[0 13 6] 
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^7^!)^ «i«^7ABttXtt^5A»tt4(*:«x.tfE. coli, B. Bsubtili 
sir t N ofcBacilli, P. aeruginosa t ^ofcPseudomonasS^ Salmonella typhimu 
riumXteSerratia Marcescans. d*&**l<5o 1 O(0$r£ Ll^E. coli^n — 
?fe±\*. E. coli 294 (ATCC No. 3 1 . 4 4 6) X-hZ>&Wz.tfE. coli 
B, E. coli X1776 (ATCC No. 3 1 , 5 3 7) RUE. coli W3110 (ATCC 
No. 2 7, 3 2 5) £V>ofc*Ote<&B«t>igLT^ao Ztlb<OW\*. MRU 

o^v^^K^jlfBXSr^tKi-^t-efcSo fWttlctt, «x.tfPCRXI«o 

So 

[0 1 3 7 J 

ffc^* — <Dtzib(DMW£fei.X*foZ) 0 Sacchoromyces cerevisiae3U2— 

*<Dft&tf>Sc#< SL&tf®^ Wx.lf* Schizasacharomyces pombs 

(Beach&tfNurse, Nature, 290: 140 (1981) : 1 9 8 5^5 M 2 
1 3 9, 3 8 3) o Kluyreromyces hosts (*S«fffFNo. 4, 943, 529) 

K. lactis (Louvencourn et al. J. Bacteriol., 737 (1983)) c K. frag 
ilis, K. bulgaricus, K. thermotolerans. RXM. marxiarous. yarrowia (EP40 
2,226), Pichia pastoris (EP 183, 070;Steekrishna et al. , J. Basic Microbia 
1. 28: 265-278 (1988)) 0 Candida Trichoderma reesi a (EP244,234), Neurospo 
va crassa (Case et al. , Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979) 
) 0 Xtf*ttKIS0ix.f£* Neurospora, Penicillium, Tolypocladium (WO 9 1 
/0 0 3 5 7, 1 9 9 1*1^10 04^0 o ^Aspergillus?^, A 
. nidulans (Ballance et al. Biochem. Biophys. Res. Commun, 112:284-289(1 
983): Tilburn et al. , Gene26: 205-221 (1983); Yelton et al. Proc. Natl A 
cad. Sci. USA, 81: 1470-1474 (1984)) and A. niger (Kelly and Hynes, EMB0 
J. , 4; 475-479 (1985)) tHR^A^f!"*?* 9 , r ;LT-tt#fflT-fcS 0 
[0 13 8] 
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^*litt&U : ^^f£X.tf t Spodoptera frugiperdra (3=;&) , Aedes aegypti (R 
) ^ Aedes albopictus (4fc) \ Drosophila melanogaster (^/<:x) ^.t/Bombyx 

Luckow et al. Bio/Technology. 6: 47-55 (1988); Miller et al, Genetic Eng 
ineering, setlow et al. eds. , SS8# (Plenum Publishing, 1986), pp. 277- 
279;&tfMaeda et al. , Nature, 315: 592-594 (1985) &&m<DZ to filxJiAu 
tographa californica N P V<D L - 1 ^ft&tfBombyx mori NPVOBm- 

odoptera frugiperdaJMScD h 7 V* 7 ^ ^ >> 3 >Ofc#)lC{£ffl1-5 C t ^"Cf 
[0 13 9] 

(*DNA*^*i"4^< &bd»i:»tftffS^fc»aAgrobacteriuiD funefaciens 
(Oh Z>U<DM&t<D<<>'* a^<— >g yCiot h7y^7x^V3y^5 e 
A. tumefaciensfcffl^fcttft^ StftSr^-K 
fliDNAIt h7^7x^^>3>^ l+aSJ^ftTT-giftD N A £ 

^^^o^J:5*P®R^^/l«^0t^Jffl^^fe5o Depicker et al. , J 
. Mol. Appl. Gen, 1: 561 (1982), 35 T-DN A 7 8 0»£^<D±jfc«# 

d»e>»«*ixfcDNAir^^ ^ htt. *aift^aDNA^*ttftiia«rt<ottft5ia 

9f6fl2 10^OEP 3 2 1, 1 9 6 0 
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[0 14 0] 

ssue Culture. Academic Press, Kruse Patterson, editors. (1973)) c ^fffift 
*a»tt«±IBBia3R«E©«t LTIi, S V4 0 ti9JBWE|ft$iifc*>HfBlC 
VlJt (COS-7, ATCC CRL16 5) ; t FE&IMfiXiK 
«**t?OfiK*^fc»lC^^^n-=:>^$^fc2 9 3Xtt2 9 3 jMUgGraham e 
t aL, J. Gen. Virol. , 36: 59 (1977)) ; /nA**— JLiMMMS (BHK, A 
TCC CCL10) ; ^^^^-XyN^^^-|pm*ifla/-DHFR (CHO 
, Urlaub and Chasin. Proc. Natl. Acad. Sci. USA, 77; 4216 (1980) 
■fe/^h5IMfi (TM4, Mather, Biol. Reprod. 23: 243-251 (1980)) ; -tfvUjff 
SBflS (CV1 ATCC CCL 7 0) ; 77 U ffMB ( 

VERO-76, ATCC CRL- 1 5 8 7) ; t H^Stf^ftBflS (H E L 
A, ATCC CCL2) ;^f^MSS (MDCK, ATCC CCL 34) 
;/^7ro-7J/ Mffitttt (BRL3 A, ATCC CRL 1 4 4 2) ;t 
hJ»*8B& (W138, ATCCCCL75) ;fc hSfttlfi (He p G 2 , HB8 
0 6 5) ^^fL^y (MMT 0 6 0 5 6 2, ATCC CCL51) ;T 
R Iffillfi (Mather et al. , Annals N. Y. Acad. Sci., 383: 44-68 (1982) ;M 
RC5» : F S4*fl!S ; &tfb hSfff>7kVt (Hep G 2) sftSfeS. 
[0141] 

SIWLXitM* LHE?iJ«r = - K^sae^fcHW-ra^fcifrr S ± 5 KIKES 
[0 14 2] 

mm^iztobtix^z* h7^7x^^ 3 yojftiiS#<W^ 
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[0 14 3] 

DNA*5««priEt45i3^ fe#rtlJiDNA«:*Ai-Swt«:«*i-S. 

T^fc>tl5c Sambrook et al. , BufflOfU , 8 2 »T-ffiiE$ *Vt1^6 <fc 5 

XJi*©«feO»8a©fc«)^ffiffl*ixSo Shaw et al., Gene, 23: 315 (1983) & 
tfl 9 8 9^6^ 2 9 0tC^£jxfcWO8 9/0 5 8 5 9 [Z£ *) E^£ftTl^ 
^J:p(C fc5Sofilfe^B!ScD^K^^<D^*!)IC^, Agrobacterium runefacien 
s~Q<Dm&&tiZ%£tiZ>o JEtc, l 9 9 l o 0i:^*$tifcwo9 1/ 

0 0 3 5 8l£i2»£ftTV^<t:fc9t;:, jSWjfiteaSrffl^Ttt** h7^7x 

* > a v-rs - 1 fc-c-gr 5o w x o tj:ims&m<Dm^m%wi^mm\zo\^x\t, 

Graham&tfvan der Eb. Virology. 52: 456-457 (1978)0 ]) A&K 
tt*s»*ixS. «?LI6*!»iaS±»JBR<E*<D^«:W««f4. 19 8 3^8^1 
6 Bft<E>*S#fFNo. 4, 3 9 9, 2 1 6 (O^XA x e 1 Id JCoTgifc^ftT f 
fc 0 »mft^<DMK&&\t1&&th\Z\* % van Solingen et al. , J. Bact. , 130:94 
6 (1977)&U<Hsiao et aL , Proc. Natl. Acad. Sci. (USA). 76: 3829 (1979) 

[0 14 4] 

Sambrook e 

t ai.,Buta-c-«tti-iE»**t-cv^«t5t-, a«Di«f*rt-e#iisjx5. 

[0 14 5] 

^tgi$tl9 5o Ham 7 s F10 (Sigma) , ( (MEM) 

, Sigma) , RPMI- 1 6 4 0 (Sigma) &tf£Vl"< y =KD&JE4 -^Jgift ( 
(DMEM) , Sigma) t V^ofcrfiBE©**^ 1&£*MS<0JS»-S 
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jE(-*Oi"^T©BB^*»i-#%t LTrt^SnSHain and Wallace, Meth. E 
nz. 58: 44 (1979), Barnes and Sato, Anal. Biochem. 102: 255 (1980), 
*MfNo. 4, 767, 7 0 4 ; 4, 657, 8 6 6 ; 4, 927, 7 6 2; X\* 
4, 5 6 0, 6 5 5 ; WO 9 0/0 3 4 3 0 ; W08 7/0 0 1 9 5 : 3U1*B 
#?FRe. 3 0, 9 8 5; rt^lBiS SixTV^»»©^i" tlfrh * fe±j®%&<Dtz£> 

^A&tfyvgfcig) , Sffiffi WMHEPES) , ja^wtf-f-K MitfTf 
^✓yJlW? c M > (WitfGentanycin™**) , «*7ci!i (^>T 

[0 14 6] 

roBH**-e«*SJirt^6S*«BBtt, in vitro»«rt«>illBJSft&WC*i 
[0 14 7] 

Ciot, Xrt«*OlMf^oy hfe, mRNA©6?tSit5fcft©/^ 
if^^n^hgt (Thomas Proc. Natl. Acad. Sci. USA. 77: 5201-5202 (1980) 

x Ky^py hffi (dna##t) icioTBSE, «*rt-e«IS$n5 5. 
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Wlwtt, DNAW^f, RNAll^fSl/DNA-RNAWy!) y Fll 
£*Xtt D N A - * >v< * Kmmftl- *£tf WattfiflUW- *B»-e § 3 

[0 14 8] 

ffl1-S©lcSLfc#lCfiSStt©iSV^feS«li x Hsu et al., Am. J. Clin. Pat 
h,75: 734-738 (1980). IC koXsS&ZtlX^^,, 
10 14 9) 

[0 15 0) 

ftfcast ht*© , b<D^cD*§«ix.M«© t t 3 -e^m^HTv^^. -toft: 

JHvCfeiMftt, mp 1 y^VKaflcfcHL-CSI»«lci9R-e*4mMto*:#5 
*>5o *l«>»lti:L-C, ttttXttMBJgttfett. ticKltt^y ft***"*'* 

. ftvnica, mss©^^^ss^7^/u^ («*.»*, am i coNxiiM i 

II ipore PELL1 CONffi^5Ia-=j' h) fcftffll" 5 r t 2> 
. ttflcttWStt^^^R^H^fellR-e**. *t#tt» ft 
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^5 7-f^lH<D«fcLTf4, >{Ay77^r^ $g«c77^f^ 
mp 1 - I g GXIiypr>fyAt7 7 0-^) , »*fttBa^ffl^OT 
7>f (HIC) (ffilx-tfa:— ' 7VK ^fvlOUl? a^/VToyopearl) , Vt^s 
twYfyyj (MxJfCon A— fe^rn-*, uy^-i/^y-t 
77D^) , tf*X#lft (Wx.tfSEPHADEXG-7 5) , Xtt^RXf 
7ntySSft^7A DEAEXfW/^^'>^fW^^7^yo 
Ir/un-*) Xtfj»ffii«&iK#*n^ F^77>f (RP-HPLC) M 
itf 2 OOIS^ R P - H P L C^Pg^itS e h 1 L-2O»S[(0fc«)JCffl 
V^ftSo Urdal et al. J. Chromatog. , 296: 171 (1984) &&M<DZ t) 

i£Jg ; ^n-7F7^^ ; ^fflWSDS-PAGE4if^*^ 0 
10 15 1] 

sttftSr^tf'f ^yr^^^-f ^^A^ttfflrar •>**# , J * 

, AFFI-Gel 10 (Bio-Rad, Richmond, CA) ftifil^ofc (£?£L< 
-A^/i^U K (PMSF) irt^ofc^n-rr-^aSttKtX, 
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o 

[0 15 2] 

zn*ftmtzitz>zt<D-?zz>tii#<Dzb-?t>z><> man. a 

OggEiRO»<t&t/ii5il&t/in vitro&tf/Xtein vivoT'O 
<|*. *»lC«F^ttlcM*Snrt^l 2E 1 0. 12B5, 10F6Xtfl2 

ioE L I SA*S£*£*flJl*a£i#-C#6. 
[0 15 3] 

ttfctt^ffilBAtr to* 5 * K^n -^fcflli** r fc lei ot) * 
feWtLTftSro. t>tfcW»(BSixfcDNAtt, 

/SSr^S^, *(Oft©^(i*aE^n^y ^^^^RSrS^L/jr^E. coli 

ana. t^cosjus, f-w--*'^**-*!* (cho) mj&xteitmm 

[0 15 4] 

iv. mm 
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[0 15 51 

OSW-TM*) tMtt-fS ±ft¥WSttttt5c-mpl7 
hftftW, A/JvK»±rt©W», tem. Xtt««oitJ0Ki5jh/J^tE»'> 

«ttjfiLfff*i&B£g# (Dio , *satjk/h«ifc'>fi (h i vmmm hps 

[0 15 6] 

B»*5fe*XI±ilii/JvK^j*Ofe**ttflHt«r*-J-5**WO c-m P 17^ 
[0 15 7] 

#{fc-§-«Jtt, G-CSF, GM-CSF, L I F. M-CSF, 1L-1, I L 
-3. iMB#ify (EPO) , *y h • JJtfvK, IL-6.MIL- 

[0 15 8] 
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y (tpo) kmc^mx\ wcais:*Kttffl$*t5s. aAbciKo^i 

[0 15 9] 

**ts. Rftwt. aft. &&&.®mxte®mx'&ft£ftz,. 

[0 16 0] 
[0161] 

[0 16 2] 
[0 16 3] 

fflttj&fett, #*L<{4jKflEXI4t&*^Tn^v tit, #HfiF*9 

4(r4(3, XI4^TlcS#$^TtJ:v>„ ±#a4$^5S-a-l-i4, tei£ffliSl)& 
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3*t5fi#* mm. xn^mm t m^-t zzt\zx 

ICi3V*TSfc»lC#LT#*tt?fc!K TR1S HCK 9 >WS&* fx-^Wt 

>>y y©i5ft«*tt*5-^- ; *»\ ^A^SVlk 7^/<7*y», X 
^>y-*, x\&*xvy>ttt*WBM. Xtf*©te<o**ffc* ; 
-fhy i 5 4»>f *y*w:/xiiTWE en, pluron i 

[0 16 4] 
[0 16 5] 

*atfo «MBfttBffl^>y ?**<D«U:ri, ^y^^^/K MKn^ («*.« 
, Linger ?>.-, J. Biomed. Mater. Res., 15: 167-277 (1981)&tfLanger, Chem. 
Tech. 12: 98-105 (1982) IC J: 9 C«t $ tilt <fc 9 ft* y (2 -t Kn^i/xf ;U 
-^^DU-F) (lf=A^T>U3-/u) , K (*H4#fr?g 

3, 7 7 3, 9 1 9f, mti¥f¥t%5 8, 4 8 1f) , L-W^8Wy 
- 3i^yV-L-^^y— hi:^>*fi^(* (Sidmank., Biopolyraer, 22: 547 
-556 (1983)) , *»»tt^WV-»Ktr=:yl/ (Langer<b, fiftE) . LUPRON De 
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pot (Sftffiff) (ftS-^y^-yHSSt^io^^nJ K-Tirx-hi 

ft, (-) -3-tKP*^«i (ftfflWIMBl 3 3, 9 8 8f 

) tf**;h,5. 

[0 16 6] 

xf^y-Rfi^SUfftK-^y = -;\<Bt<D£ 5ftS^#l*, 1 0 0 BH 
bfc0*w<* a^-fc/Mfc* *rtlc**B»»i-8 

[0 16 7] 

»«ttmssart»icwt. y*y-^icsi»$ixfcTPot>***i*. tpo£ 

<&tf U^y-Afc, E*l«>*ife : K^y4*fFW3 f 218, 1 2 1 ; Epstein 
b., Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985) ; Hwang b, Proc. Na 
tl. Acad. Sci. USA, 77: 4030-4034 (1980) ; gWN^fFS? 5 2 , 3 2 2 * ; Bc*H 
»ff»3 6, 6 7 6"g-;BW-H*flF»8 8, 0 4 6^ ; MH^l 4 3, 9 4 9 
■» ; R*H»«FSB 1 4 2, 6 4 1 *; H##WH«SB8 3-1 1 80 08^;*! 
»fF»4, 4 8 5, 0 4 5tSt;»4, 5 4 4, 5 4 5 * ; JfetfKRMISfFSI 1 
0 2, 3 2 4*iC<t «9PSS$tl8e »#, y^y-A^, «*ti^3 0^ 

, /hS! (» 200-800 A) O^iltfo^o 
[0 16 8] 

tTLftcofflfitt, **©fiffi«atxs!, #s> tt»j, a^^ewattRK 
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f^WS&fcfflfttts in vitroXtein vivoOVvf ft*>[c: J: gft£S*l3 So 
[0 16 9] 

JfcStttfci BJfl*tt* ±E©BBI:«i:t» «SHn«/kr^**i. 00 0mg/kg 

[0 17 0] 

©■e&oTfc, SAOfflBttfafiS^JSt-C, *50. 00 lmg/kgHKll 000m 
g/kg, i!3»*L< llfiO. 0 lmg/kg-^1 0 0mg/kg, J: 9#* L< JifiO . 
0 1 0mgAgM$2 Omg/kgOT hffittdK &%^<D&$<T>1t)b<D%fiI\<0®k 

a^«Aofitto«ua*sfir6*-e, x»iA*©tt«B^3fs^es:»dsart$n6 

[0171] 

[0 17 2] 

^ffi^Jl 

mp i T^~* hlnttTyi^te, fflWC!iW0 9 5/1 8 8 5 8 icGfttt 
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10 17 31 

(a) Ba/F3»B«»7yt>f 

Mmp lSSfttr^-Ki-ScDNASrl L-3ft#tt^X^ • 
JWfla^Ba/F3^A-r5wtiCi^, Ba/F3-mp l»ifiX*:»ttUt 

(F.de Sauvage^, Nature, 369: 533 (1994)) 0 «* fcjR*<0gi»;Xti;T P O 
lcSJ£LfcBa/F3-mp 1 ttA0Jtf*0>»Jttt\ K«»ClE***ifc ± 5 IC L 
3 H-^ ^V(&&9j£*»-J:oT»]JSLfc (F.de Sauvagefe, ifflE) . 
[0 17 4] 

( b ) jh/hfigtiKG p n b iii a *a<o»aiofc«>ocMKr y -fe>r 

CMKSMS&* 1 0 Jhr&XtM OmM^/^^^MS^^cRMP 

I 1 6 4 0Jgife (i/^ (Sigma) ) T**£J$LfCo 7yW 0!pHlCjoV>T> ftl 
fiSrCHU Smg/l^^-^^VoLy^, 10mg/lT#- h^>^^^ 

y >\ 1 x**5c*^*SSttfcSSjllfl|G I F«*^5 X 1 0 5 ®/ml-C^S 
£^fc 0 9 6ft¥JK^l'-Hw:fcV>T, T P OlfpXIiHiWT httttK 
»Sraa**R*-ei 0 OmKOSSt^^aiyH^SiDtfc. 1 0 OmlOCMKai 

«mmm$:&v*Mzmtou yu-h*5%co 2 >f^^^-rt"e4 8 

7 c CT^>'^^-<- hbfco ^^^^3^1, TV- b£l00 0 
rpmT?4 < tT*5»ra-Xtf>Ufco 1 0 OmlOF I T Cjg^G PII b II 

I a ^ey ^ n— ?-yU2 D 2 !>3i/H^»aDLfco 4^ 1 HfRI<0>f 

^tf±f9*r*#T> 2 0 0mlcO0. i%bsa-pbs»H^;H:6^1 
fc. 0. l%BSA-PBSft*XSS:3lHlStttfco 
«3ti-a«*»4 1 ^9 y AMJrfcffl l^T FAS C AN*C*MS*:4Wf Lfc e 
[0 17 5] 

(c) mpl-Rse. g 7$L®#<D V VgMfcOffl£<Dfc#>CDK I R A 
EL I SA 

t hmp lg^ftte, Vigonib, PNAS, USA 89: 5640-5644 (1992) iC J: <9 ffl* 
Snrv^S 0 "mp lSS#^»Jia^K^>f > (E CD) *>U**'»1/*«I£ 
1 ag#9^fKS:§trRse (Markfc, J. of Biol. Chem. 269 (14): 1072 
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0-10728 (1994)) <Dtg£ftMRXff®$&fa (1CD) (BP*>, Rse. gD 

) tSr-Stf*^7S«**:, *Wa*CEtt(OKI RA E L 1 S Atd&lt 

[0 17 6] 

( i ) mmmm 

^/W<;*l£$4£>f A^Jf^ W^fD (Paborskyk, Protein Engineering 3 ( 
6): 547-553 (1990)) Efe&O-^f- KtC*t LT^ey * n— jvHftg D (^n-V 
5B6) Sr^»Lfco »J**ixfc;*hy*Mltt«\ 'J ^&««£3IA«* (P 
BS) , pH7. 4*3. Omg/mllClBgU 1. OmllC^ tfctOS:- 2 Ot 

[0 17 7] 

(ii) tt****ni'>1MHI« 
^y^D-f/i/jt^^^foi/y, ^u^y4G10^ UBI (u— 

?$/K (Lake Placid) , NY) d^bBIAU fiiW^-N-t Kn^^^ 
*y*yT% K (Biotin-X-NHS, U ■ (Research Organics) 

, ^y— ^5^K (Cleveland) . OH) Srffll^r If^Vft Lfc Q 
[0 17 8] 

(iii) Utf^K 

fcmp 1 JtfvKSr* hy^^tU4ttffi#UCo 
[0 17 9] 

*^^(7)T^^^ hStWcBI-f-SK I RA ELI S AOfcSmSrU 9 
Z.(OT #38 WOftfttfS a h 5 # V KT P O t Sfi^gat-Cm p 

l S**«rftttfl:i-5 w t £^ LTV**. 
[0 18 0] 

U) TPO$*#^B*ryt'f 

NUNC96^A//l/-h^ 2Mg/ral^)^f^t M gG Fc (i? 
Vis -77** (Jackson Labs) ) &£tf^BS!«« (pH 9 . 6) 5 0 a IT 
4 < C-C-ifea-x^>^Lfc 0 ELlSAgW (PBS, 1%BSA, 0. 2 
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%TWE E N 2 0) lC£6:/n y$rW<n>'&^ /U- r-£mp 1 - I gJBMElfe 
2 9 3»Jfi4*<OH»«iftt*lC2«fRI^V*aL-<-hLfc. 7V-h£i5fc#L 
, 2. 5ng/mlTt^fy<tLt 0 **4»*<Dtt*<0#«£ftXI4##«Efl:-e 
TPOSrftJjDLfco ltifffiOJ ^^^-VayMft^t, *hU7»hTt? 

K-7yK-^!)- (Kirkegaard &; Perry) ) i:*l:^f^^^>3 Vf^r 
H^lfcTPOCitftfflLfc. 1-^<r<0«r3R«rEL I SA*gfj&* 

R3fe£«:4 50-6 5 OnmT'§!^Ko/Co 
[0 18 1] 

(e) HU-0 3ttHR7yt^r 

HU-0l3flJK^ (D. Morgan* ^— ^^V^ (Hahnemann University) ) fit 

nn^«@f (GM-CSF) i^#LTl^c ::"Cf^btlf:HU-0 
3»JSSUi, GM-CSF-Cf44< r hTPOlC*3itSif«[^<Dii^J:9, H 

[0 18 2] 

2 fc hJHtjkffSl/Sng/mlr hTPO«^^cRPMI 1 6 

4 0*T\ HU-0 3*S!a^li^LfCo 7yt^fO«fi:, TPO^iU Jkflt 
fi««:l%tc«^$^ MVm&*2. 5X l 0 5 f@/mllCiaStfc^, 16S 

1 0 4 {@(D&gT'9 6 5t^u- MC*;lf+ltfc. 4}gTyir^£*Tofc 0 1 iiCi 

ofc 0 JBJS*/^y*-K (Packard) mmLMStrR^X U 3 H-^^v ? V 
<&]ft!9&*S: h 5/^- #?^r- • (Top Count Counter) — 

K) S:fl!lvtSl;£Lfco 
[0 18 3] 

(f) *MM«ES«trtryt>f 
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£JLffl(Cffitt$ilfcS)[»!B»iSTyfe>< (Grantb, Blood 69: 1334-1339 (1997 

ftfc. t nwfjii^bttRSriajRL, 1 2 o g"ei 5»ns&-cjtfr»iiT& w 

fciriO 9WMM£a*!k* (PBS) T-$j&£S#U ik/htg£#<^tfifiL 
»*»*tfc 0 ftJia^Uy h^^^y (Iscove's) ekSE^V^y^ (Dulbecco 
*s) Jgifc (1MDM, (GIBCO) ) ( 1 ml^fc 9 1 0 0 9 > 

0 7 7gn>/ml, 7r^V7 (Pharmacia) ) IwfigU 8 0 0 g t» 2 0 
T'l^ilfco fi*S*«JBBia**ffi^e>lHllRL, IMDMT*2lHlfti*Lfco 
3 0%fl&JE£VlfcLfif (FBS) x lmlSf-9 1 0 hto<<~*sV >Rlf* 

MDMt, Sefla^lml^fi^ 1 X 1 0 6 f@-C2 4^^^S7 p U- h (COSTER) 
fctt;lftttfc 0 hny^xfy (TPO) Xttfttt 1 2 B 5 t L< ^tt#l 2 
D 5(OF a b' 2ao9Hr*3Rtt«r 4ig^^yHcgs*nLfc 0 *tmV=Mzl& % 
a»4*IS**^*ix*35»ofc. S#^ftttl £^Sfc9 lralT'fcofc 0 «• 
3 7tt5%C0 2 t, 1 4 BPfl, SDS-O-^*^-^— rt-CitatS-frfc 
o t h^^^^/^ 6 ^MIIb/IIIa{^Lr^WT*fc5^i:^$nTV^ 
5 (Grants, 1512) , ttWRKSixfc^X? ^^n-t«#HP 1-1 
D (W. L. Nichols, t^B'tV— V* (Mayo Clinic) l^<t!9ffi#t) 

$ (20%FBS, 0. 0 0 2%EDTASr^tfPBS) T?2lHiaci^L, 2 Ong 
Oa^tHPl-lD (iSitlOO, OOOcpm) 1 0 0 » 1<DT 

mwm*\znmn£i£tz 0 i^miw^^^3^t> austry 

[0 18 4] 

COT (d*5V^"CfflV^5>ixfcFBStt, lmg/ml^x** h^T4 0& 

VI 0mg/raltf)^T*3 0»B*IU »'L^«tt. f^VhU y^^^-UM 
b N 5 0 4>BBJ»3Fffift Ufc. 

[0 18 5] 
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(g) HU-0 3«Wt hlfcL/h«lcBi-raTPO-fii(t:^^r^ir^ 
H U - 0 3 i: 5 C LtiSS Lfc 0 9*>m*WM£titL±fiL&4 
0 0gX'5$r$m>b#M-fZ>^k\z±*), ik/h«£#<^tJ>«l (RPR) £13 
»^W5Ett. 0ttO3^Bl«rtl-1fo^. HI»tt3-KfL (Fielder, P 
. J., Hass, P., Nagel, M. , Stefanich, E. , Widmer, R. , Bennett, G. L. , Ke 
Her, G., de Savage, F. J. , &tfEaton, D. 1997, hay^xfy^J 
Xfftf$[^1-&*7 f /l'h LTCOt bjfayhffi (Human platelets as a model for t 
he binding and degradation of thrombopoietin) , Blood 89: 2782-2788) [Z. 
£ r, 125 j _ TP0 ^t, ^y^f 1 /ig^f:91 5-50/1 Cii:V> 51* 

[0 18 6] 

1 0 0pM3 9{kTPO4r^tf 1 1 O^^ay y h/KDSMre. 2X l 0 6 f@ 
3*Btt**tf^^^¥«tt««E, Smg/ml^ ^ikST/wy 
S > (HBSSB) x l 0 7 ficoik/hS4r'ati>ik|g^, «^ 4»flE©©i# 

M^ra, ®«^ffiSr*W#-t5^*, HU-0 3»8&&ft#Lfc e 1 
ml(D2 0%C/3tt-HBS SBtCfi^L, 1 3, 5 0 0 rpmT? 5 #F«T&ftS'i:># 

X— ^ • ^TA' (Iso Data Model) 1 2 0#V^ • # ? V*-£/BV>T, 

[0 18 7] 

[0 18 8] 

(h) 

B I ACOREil^X^y^lJ {yr^i/T • /<>f d-fe^*— (Phar 
macia Biosensor) ) Srffl^Ti8l3£$tlfc#^X^»l«O^S^ft^b, Ko 
^(OFa b»r>T-OSS<*:^jSfntt«rtt^L^ (Lofas &; Johnson, 1990) 0 fft 
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tvw) -#/u#$;>f $ Kttiktt (edc) xr/N-t k 

d*^***W 5 K (NHS) Srffl^T, gD-mp 1 ggftcD*^* y T 9 U 
>S<Dtz$>. '<4*±>y— • ^^^SrSttikLfco gD-mpl^lO« 
-fMJ*A$ffi$ (pH4. 5) (CigffiS££&U ^5i^3 0 Mg/mllC^tfCo 
-SiS (3 5/xL) £ 1 m L/#<A»«Ti£AU & J;^ 6 4 0 ORfc^-y h ( 

ru) (oxvzfy >?Ltz*>s<?mzm!&Ltzo mm^. \h^*;-^t^ 

y^ynydey^JtUTaAtfCo W)*)¥$)mfe(Dtz$>. PBS/Tween 
(0. 0 5%Twe e n-2 O^tpU ^KiS»±3l^ig7K) Fab 
<D1. 5SRtft««iS:, 2 5 € C"C2 0ML/4>OSE3i4rffi^TaAtfc 0 SPR 
Stea*e>©¥IWW*£»K d *, k ofr /k on iLTtf*Ufc. ESSMIM, k on (c 
K1-Ss on Xl^k off lc§a-f5s off Sr, >4?>s<*Wmgt (k on ) XIS>7* 
^/^KME (k off ) £fflV\fc»£a>b»fc. «llf f -^^^AB->A + 
B^tvM:: koffV-s. d. (ffl^OSSSfflil) £#fc 0 j?> 

it©-»3^ES» (ks) *r##^ft*i;:HLTttJIU *w<*R»*<oHS 
atyn^U kon+As. e. (a^O«2HHS) . »5>*lfc 

tt|[Kdl:*Jtt5IRj£e CK) tt, Kg<D*f WfcBB^S&Toa; : e [K] = [ 

(k on )" 2 (s off ) 2 + (k off ) 2 (k on )" 4 (s on ) 2 ] "»fc*,*ttLfc. rrt* 

[0 18 9] 

77-^ • 7*4 xy'uj ZtxtzVifcy4 7y y -co« fcfcovvCH:, ETF<0# 
B8Sr#BB<or <t 0 WO 92/01047, WO 92/20791, WO 93/0 
6213, WO 93/1 1236, WO 93/19172, WO 9 5/ 0143 
8&tfW09 5/1 5 3 8 8 C AMite^S fc , H2&a3fl, 7 7-^*6 
^3lCfil^tfc*<SF v (s c F v) #L#£<g-fr6X 1 0 9 m<Dgt£Z>?u-^> 
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[0 19 0] 

(a) tnM 

t h-mp 1 F.de Sauvage<b, Nature 369: 533 (1994) ICi SlSife^n 
[0191] 

(b) *Ay^»-^K:l3tta7 7-^»« 

NUNC^f^yfW^ 1 0^^^og/mlCOgD-c-mp 1 SrafrP 
B S 2 ml T\ 4tT'-^^-7^ >^Lfc. PBSt**8, f^—'J 

£3%&¥l£^tfPBS (MPBS) *C2l*fflSia-C^os'*^Lfc, *— 9 
5r>K"Ctt, £t&Tll$HI:/ny*:^<Dfcfc<-i x 1 0 l2 c. f.uSr^tf C. A 
. T. gi^7r— 7-f^7!)- 1 OMlSrlml^MPBSlC^iPLfco ^ 

JK^tf)*g-&«\ S»5ltO±^3 7 < C-C2«rBB««**fc. fW^PBS-T 
WEEN-C6.B, PBST6lHiacjtU> ^<D'&MM.X 1 0 £BB 1 0 OmMT E AT* 

5 0 0m1O1MTRIS (pH7. 4) "C+ftU 
*T*±-e«#Ufc. W807?yKm PBS-TWEENT*<Di5fc#£2 
0 0, PBST?Oi!fe^S:2 0lHl4-eifiPS*fco 
[0 19 2] 

*UlLfc7T-^*rfflv^r5iid©S#B[Jl?(«l«>*»«TG lMKMA^, 

^7t 0 3 0tt*-M]l^fci, nn^i-^i 0mlO2YT^S'J9Slo^ o C 
<DM&5 0 ti\&ft\t*X%J\"<~i/9 >RW/l'^—X%1stf2 5 ml CD 2 YT^ 
ill, 3 7t-C2WIt 5 LtetfibJ V^ra^- h Lfc e ^/<-«7r- 
^M13K07 (7 7A^V7) Sr l 0m. o. i. Xmu Ltz Q JMS£-<U 
y MkU */w<=i/9^ (lOO/zg/ml) &XMJT^4i/>' (5 0/xg/ml) £ 
^tf2 5ml<D2YTlC?5«iB$*. 3 0tt*4 Wl^li^t 

\c±Q±mnzyT-Vfrbf&3xi>, z.tib<fi>yT-v\to\ ($^io 12 c .f.u.) 
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[0 19 3] 

-7 i >^y^^i^fc^ttt*-X^rfflv^Tt>mt^ (11 5 . gD 

-c-rapl|j: x jR3g58#©it5SIC«EVMMMUNOPURE NHS-W 
y (t*^^/U-N-fc Ko*S'-**i/W 5 h\ tTT— ^ (Pierce) ) &JH 

[0 19 4] 

®0±-Cl^HI, lmlOMPBST (3%$?L$*, IX PBS, 0. 2%TW 
EEN20) ■e^ny^Uo ^itZtlft g D - c -m p 1 

4:1 0 0nM©#»»*^«:SJ:5tw»apu @ggiD±t3 7t"Cl«f&l 7r 
-^^StS-t^S^rfco *OBB. ^F^h7^y (DYNAL) 
7V y^$ti^3 0 0 mIODYNABEADS M- 2 8 0 £ 1 mlCDMP B S T 
-C 3 @J5fei* U (DYNALafttt^JHSS (DYNAL Magnetic Particle Concentr 
ator) SMfcffi) , *©«|HHE«0±-Clinl^»r»iMPBST-e3 7t:"C2^ 
^o^^U. tr— XSrMPCT-lHHXt, 5 0^1OMPBSTl:IKJ 

fee ^O^, DYNABEADSMMf tf:7r-^ lmlOPBS-TW 
EENt?30, MPBStia JktCP B S "C3 0&ft7®m&L1t 0 £ig. 
X-Sftffl. 3 0 0/*l<7>l OOmhV^/^T^ >k&\Zj>**.'<—h1-Z>Z 
tiZX*), tr-Xfrb7T-^ft*W**fc. 77-^#±#*l»*U 15 
0^1^)1M TRIS-HC1 (pH7. 4) T'^fnLfco *fa£tlfc:7 7 — S*«r 
ffi^T, SJEO±5lcLT»»itS0H+* (mid-log) <BTGl«£JMS«r«ft 

[0 19 5] 

tf^WkgD- c -rap 1 iCtett*mft<OfR2&VZ<D&OyV^}t'?\±* 
lml(DUM£tltz7T— *J (Jo<t-€r 1 0 12 cfu) £ 2 0 0 ltf) 1 0 %»fL 6X 
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PBS, 0. 3%TWEEN 2 0"C^d y^^^Lt'o ^fcftttS*W>5 ^ 

g27!>^K"?lil OnM, fg 3 7 ^> KTtt 1 nMTfcofc e SgrcD^fflte, Si 
7*yK"CB:l OOnM, l27^>KT1il OOnM, & 3 7 9 V K^IS 5 OnM, 
m4y$>V~?\tl OnM, IR5 5 KTtt 1 nMSrAll^TiTofco ftj^O^ h !> 
y^iy^ll JR2 5»>vKT*ii7|Hl<z>i*}*Sr2*>r^/K *3 7^>K£Jl» 

[0 19 6] 

(d) aRShfc^n-yoEL i SA^^y^y^ 

**JEl::ffi$ELfco B6l47r-v?ELI S A3MBSrH*LT^5 0 
[0 19 7] 

f@/r0^n->5r9 6«SI^^ h^2%^3-^atfl 0 0 m g/ 
nl*A^<=i/3^«rfttf2TYlC*aU »S*^«*£-frfc 0 
CI 0m.ai.OMl 2K0 7^- . 77^»ft Lfc$0flS£, 
it*g<7)fc#>, -ft 3 Ot-efflSllCfit o Lft&b* (10 0/zg/ 

ml) llttJ-J-^S/:/ (5 0/ig/ml) Sr£tr 2 Y T«»fc»Ui:. 
[0 19 8] 

NUNC MAXISORP^^o^^^-'^iz-F^ ft, 1 

!>ai/^^!9 50/11(0, gD-c-mpK BSA, MgD-gpl20ifc 
2 Mg/mlt?*tf 5 OmHK»«»* (pH9. 6) = — r-f >?L1to fitlBSrlfe* 
Lfc»* M-e2l»IB, 3%&?L£^frPBS (MPBS) t?/U-h^n 7 

[0 19 9] 

7r-^»il««ra^»HIL, l 0 0 m1©7t— ^*#±»tr, SET* in* 
Pik 20/ilO6XPBS/18%©atyoy^y^Lfc o *>T^~:/lx-h 



-84- 



SiM13Si* (Pharmacia) Sr^tfMPBS, KKS' , 3' , 5' , 5' 
h7^f;^y^^ (TMB) -C77-: S^SrSfetBUfc. H 2 S0 4 coaSJDlCj: 9 
RlS*:fM:3*, A 4B0m A^A 405nB «r«Lgi< wtlci9R*»9Sr?Tofc 0 
[0 2 0 01 
( e ) nT^tt s c F v E L I S A 
"arStts c F vl*, 30t-C^^v/!Jy (100Mg/ml) MIPTG ( 

4>T-R*Lfc 0 EL I Mitt, gD-c-mpK XttEL I SAffl 

gOS^tCtiSt-c -my c Ma b 9E 1 0 <D^-?tlfr<D=i— r >T l^fclSi? 
wLfco 7^— Mi, lXELISAftRjS (0. 5%<DBSA > 0. 0 5%O 
Tw e e n 2 0, pH 7 . 4 "Clit££*lfcP B S) T^n y*i/^L, PlStt s c 
Fvfc 10 0 //l<a±?BiC#L6fg«*E L I S A*r2 0 ^l*aDi-5r tiCi 

1 frsA'Sfc!! 1 ^g/mlOMa b9E10^50MK ^^t&^*-^77 

MB^^lTS^IvlJloT, PlStts cF v£&ffibfc 0 ilEL I SAlCO 

&k±3$o t *3 9 otmb sraara-ra :^iaot, 

p[*tts cFv£fc£t}Lf:: 0 
[0 2 0 1] 

#9 9^KA^b©EL I S AlCioT*^ y-^^ftfc^n-^O^&tf 

^ 3-CAT7^^7 5 3&»6©tt— c-mplsc FvStft 
y-- V^$tlf'^n-> : 15 3 4 

EL I SACi n-^ : 3 6 1 

Bs tN lRt«J?Ml:j:5*45^n-y : 2 4 
^>^^K«rfi»lC5iai-5^n-^ : 1 7 

K 1 RAI:i97^ h T?*>5* : 9 
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B a F 3MfiLTiy±<{ \Z£ *)T*~* YXhht*-^ : 6 
Hu 3mMTy^^^X *)T*~* YXhhtv-y : 4 
[0 2 0 2] 

(f) ^o-yoDNA7^y^-7 P !Jyhft 

5/7>f-7-pUCl 9R (5 AGCGGATAACAATTTC AC ACAG 
G3) (mm^S4) RXf&fc*Ul<n5M&lZlo^XT~-y^ytZ>l d 
tetseq ( 5 G T CG T C T T T C C AG AC GG T AG T 3 ) (g^ljfi^ 
5 5) £fflWcs c F W YZmm-f Z>P CR&Xf*:tl\zm< * 

Bri-^*J[S^B s t N 1 (17#fJ \Z±Z>ffiit\z£oX&:mL.tz 0 
[0 2 0 3] 

3 %<DT#* -X sf^±<D$Vf(D'& tea <b ftf-^ft/^ - Vtt, I8A-C 
[0 2 0 4] 



JB^MfeA : dH 2 0 6 7//1 

1 OfSampli Ta q&ffijff 1 0 

2. 5mMMg C 1 2 10 

DM SO, 5 0% 2 

m^fo-fyJ-? 1 

»£ftB:'2. 5mMd NT P 8jil 

AMP L I TAQ 0. 5 



K£JBK*«o*fci&&»A«:9 0 m1A*x5<> 

^fe^ y -f *m ^XE. Coli a n =:-<D#«lc to-f^ftSSraai-S. 

ft^ftBSrl O/ilSrSJo-fSo 

f>f^: 90tt'30», 55tt30&, 7 2^-C 1 # 2 0 #£Perkin E 
lmer 2400 2 SiNf^o 
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8 9 o«»«itr 1 fgo B s t N I SJ&HMBKiT*. 
5*{iOB s t N I S:iSlDl-5o 
6 0*10, 2B$R 

3 %ME T A P HO R E T # n - * y^±T'K#£«ftft»U:tt1% 
[0 2 0 5] 

(g) ^o-^(0E?iJ»>£ 

*7>f ^#-7 y V hOft^ft^ n- VCD* * - KEJI*»fc. L Bigifc 

U 3 0lCt?-efeitJi$^fc. Qiagen Tip-100sW-* 
-^nh^fVNTDNA^il, SBfe^x**^**-**-* (Appl 
ied Biosystems) "C*>f ^/^E^JifeSLfco Applied Biosystems373A§ 

iDNA'>- ^my-tf— |^C>i4\ r->— zfu?7J* (Gene Codes C 
orporation) */HlvtEM*r#*rLfc. VHMVLlg^^ Siftx-*-^- 
*V-BASE£/8 ^T£*NMS*J«-fc ^ V h 9 S T fc. 
[0 2 0 6] 

3 90^n — >\Z-Z>\,^XDN A&nfc'febtls 2 4<Dg#£c-mp 1 -fe^ 
s c F v sSr*S*t LTt>fc<bLfc 0 
[0 2 0 7] 

(h) (h i s) 6 4rffll^fcs c F v s<DfSK 

pTJ8ttSi*0*^^|WI|Jl©fc», 7r-^5 K (phagemid) DNAT\ E. 
Colil£ft3 3D3£^gfc&LfCo 3 0t"C- ft***Sr»MS*5fc»> * 
^Xtf?>=i-*£#5 5ml02 YTSrftffl tfc<> Iti^SlftO 
. 2mlSrraC««-C2 0 0mltt^*RU »0. 9 <DOD 600 *T?««£-frfco 
jMS^Uy MfcU 1PTG (lmM) RM/^i/yy ( 1 0 0 » g/ml) * 
«tt5 2 5 0mlcO2YT4'T\ *S«rR»1-* g ttT*S«»<*ia\ El^Ot 

[0 2 0 8] 
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SJgffcUh&S^U-hT^^T-f ^ov^77>f (IMAC) HioT 

ot, 7kfrshockate^»?£ ( 2 5mMcO h y * -H C K 1 mM^EDTA> 200 
niMONaCU 2 0%^^o-^ > lmM<^PMSF) 1 Oml^lCSSHBSiirfc 

o ±fjf£lmMMgC \ 2 RU5 0tM, pH7. 5 tf> V ^KgSfffi^TlBS Lfco Qia 
gend^ON i -NTAT^fn-^Mg|S:^-*-(O*g^ifd301CttfflLfc o pH 
7. 50 5 OmMU ygf'f h y 5 0 0mMNaCU 2 0mM-f^y> r - 

/^atBiSr^PtfifcU shockate«r8SiDLfco ^tt, ^yf^-KT^Xftl* 
7n-^7AK*g:of: e ^(0$, 1 0«{*:«^¥«^ta«iK"e2«, 5 0mM 

*V/^g<DS8ll*pH7. 5tf>5 OmMOy V»»»Mu 5 0 OmMN a C 1 2tt*2 
5 OmM>T S.y^S—Jl'-eftotZo PD- 10^7 A (Pharmacia) ±-C££fti6ft 
lM5^/-^«rl»*U *V/^R£ N » 1 ml<O#a^*S*-eCentriconl0 

[0 2 0 9] 

1. 0CO2 8 0niD=0. 6mg/ml-efc5t{R^LT»3ta3fefe-caiS«:«l&L 
[0 2 10] 

Cn^^)^^^fil!^-^^K I RA77t>f, c-mp 1-Ba/ 
F 3 Mti&mmT ytJAVH u 3 *Wfl&J8»7 y ir^f Ktt LfCo 
[0 2 11] 

scFv^o-yi2B5, 12D5, 12E10, 10D10, 10F6, 
Alf5ES<Dtzib<Dy'y^^ KDNA (Ztl^tlpMp 1. 12B5. scFv 
. his;pMpl. 12D5. scFv. his; pMp 1. 12E10. s 
cFv. h i s ; pMp 1. 10D10. scFv. h i s ; pMp 1. 10F 
6. s c F v. his; RXfpMp 1. 5E5. scFv. his ft, 
*H ^ T — i/^TW Manas sas CO A T C C tC*ft£ ixfco 
[0 2 12] 
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(i) gDtag, Fab' , Fab' 2Xtf£S5H-S:Jfl^fc s c F v 
-t*tifo<on7*—-*y hit 

scFv^5©8i©fc«)M fttiWFab' MFab' 2<£>^fgtf)fi 
ft-c-mp 1 tu-XD-UZft^tf-p AK1 9©P«^o- 
~>^Lfc (Carter et al. ^ffi : 11**^*51* Z>*8:<D^\ 0 3:1 8 3 -1 
92 (1 9 9 1 ) 0 RSJi. P y»iSm«l-J:oTRa-5rt6<CE. ColiT/^y 
**:7 7*— £ (pho A) (Chang, et al Gene 44: 121-125 (1 

986)©te^»j»Ttwfca. #^^k*ikmu e. coiio«iajB3aK^oia«» 

«£*<E. coli^Vxn h^ri^I I (s t 1 I) S/^^HEJIItfjfelTUTV^ 
5 (Picken, et al. ) 0 :o^^-ttt hk^L (Palm et al. , Infect Immu 
n. 42: 269-275 (1983)) RTft M gGl (C n 1 (Ellison, et al, Nucleic 
Acids Res. 10: 4071-4079 (1982)) Jt*K;*>f Vt>-£A/ei^S. C H liBfi-T-^ 
It, /^f!)t7r-^ t 0 te^*-$*-*#«l>-CVS (Scholtissek and 
Grosse Nucleic Acids Res. 15: 3185 (1987)) 0 
[0 2 13] 
( j ) Fab' RXfF a b' 2<omSk 

Fab' St/Fab' 2 KJUtOflMtt, * !J rf* * U*^ TO*£*S3E*B 
*Srffl^T. s t 1 I fcV L K*"f V (S f i I) , VjtCKK^y (Rsr 
II), s t 1 I t V H K^-f > (M 1 u 1) XW H tC„l K^-f V (Ap a 
I) ©*S-&ttfc*5l*T#Etl (unique) ftJUIflfttf) p AK 1 9 ft Ai" 5 C £ 
iaotSSI:4ofc. -I^Fab' »^0»mSr*«i-5fc«>, C H 1 f7 

Fab' jM L li**< UpAKl 9(DW&<0& 5* thr-cy s-a 1 a-a 
1 a-Cfift<trL5 thr-ala-ala-pr o fc ^ 5 7 5 / BS2J8"CJ**S 
-TSo Fab' ^<oasa<Ofe*oro^<^^-tt % pXCA7 3 0tft*SJl 

[0 2 14] 

*SilfcL««:*Lr^fcrfcd*6, thK L lt pBll. 2 (Carter, P. 
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Garrard, L. , Henner, D. 1991.*ife : »*^*5lt5*ft^¥5U 3:183-192 
) HpXCA7 3 0^^i:t^P^>^U ^*-pXCA97 
OSrtif&Lfco 

[0 2 15] 

Fab' 2^tlT^ftOM^fcfel:, pXCA7 3 0^)C H I 
^±»ct MgGl tv^«tt«rftJn-r5-<^^-AS*«$iifc D roSHCfi, 
$Si4K)f:*itG CN 4 d ^ i/yv? ^//^- ^ (Hu, et al. Science 250 
: 1400-1403 (1990)) :ftf>©DNA75^> y Hi, ^ricStlfc* 5 

^^U^KSrfflV^TW^^ilfctOT*)?), T^y^E^Jc y s-p r o- 
pro — c y s — a 1 a — p r o — g 1 u- 1 eu~l eu-g 1 y — g 1 y — 
a r g — me t — 1 y s-g 1 n — 1 e u — g 1 u — a s p-1 y s — v a 1 — 
g 1 u-g 1 u-1 e u — 1 eu — ser— lys — a sn-ty r-h i s — 
1 eu— g 1 u — a sn-g 1 u — v a 1 — a 1 a — a r g — 1 eu— lys — 
lys-leu-val-gly-glu-arg (EJOS^ 5 6) £ a— K1" 
5o '&bil1Z77*$ Klip XC A 7 4 0 b<fo&£tlZ>o 
[0 2 16] 

s cf v saysi&vj'Otemazti. pcRgfia^ ±&l^-<^- 

[0 2 1 7] 

[*4] 
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12B5, 12D3, 10D10 L«^« : 
5 7^?- 

GCT TCT OCO GOC ACA CAO OCC TAC GCT GAC ATC GTG ATC ACC C (SEQ JD .NO: 37) 
3 ZfJ4-r- 

ATG ATO ATG TOC CAC COT CCC TTT GAT CTC CAG TTC GCT C (SEQJD.NO; 5S) 
I2EI0 L«*Tfc : 

. GCT TCT GOG GOC ACA CAO GCC TAC GCT TCC TAT GTG CTG ACT C {SEQ.lD.NO.59J 
3 

CCT TCT CTC TTT AGG TTG GCC AAG GAC GCT CAG CTT GCT C {SEQJD.NO:60) 
10T6 LWTO 

GCT TCT GCG GCC ACA CAG GCC TAC GCT CAG TCT CTG CTG ACT C (SEQJD.NO:SI ) 

CCT TCT CTC TTT AGG TTG GCC AAG GAC GGT CAG CTT GCT C |SEQ.ID.NO:60) 
1285 H«1?& 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG GTG GAG (SEQ.ID.NO:62) 
3 79.**- 

GTA AAT GTA TOG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQJD.NO: 

63) 

I2D5 H<Sl*rSE 

5 7?-f 

CAT TCT ACA AAC GCG TAC OCT CAG GTG CAC CTG GTG GAG (SEQCXNO*!) 
3 

OTA AAT GTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQ.ID.NO: 

63) 

10D1D Hft^TlK 
3 y?>f 

CAT TCT ACA AAC GCG TAC OCT GAC GTG CAO CTG GTG CAG (SEQJD.NO: 63) 
GTA AAT GTA TGG GCC CTT GGT GGC GGC TGA GGA GAC OGT GAC (SEQ.ID.NO: 66) 

12E10 Htres 
5 r*-f 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAC CTG CAG CAG (SEQJD-NOt 67) 
3 

GTA AAT GTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC <SEQ.ID.NO: 

63) 
10F6 

5 rU-r- 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG CAG GAG <SEQ.lD.NO: 6S) 
3 zf?Sv- j 

GTA AAT GTA TOG GCC CTT GGT GGA GGC TGA ACA GAC GCT AAC (SEQ.ID.NCfc 69) 



[0 2 18] 

PCREJfcli, s cFv^tt^^^-; KDNA1 0 Ong. mtyttSRTf 
3^7^-70. 5mM, &2 0 0 MMTocOdNTP, 1 OmMKC K 6mM (NH 
4 ) 2 S0 4> 2 OmYVx-HC K pH8. 0, 2mMMg C 1 2 , 1% h V h^X 
-100, 1 0 O/iMBS A&I52. 5ffiOP f uDNA#!M7 — tf (Strat 
agene) mMLtz 0 if*ite> 9 5lC^3 0^ 5 5tt*3 0&\ 7 2 

R^m^r^u-^^;vmm^W)\z^^)^m^, ^3 50 b P ^y^ 

Gene Clean II* y h (BIO 101, Vista, CA) £^T#8tL£ 0 L^^^O 
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s r 1 I -CXy^fJ V*-f yiCO^TliS f i lMMs c I T^BffcSftfc^ 
**-rtlCig*S£lt\ E. Coli DH5a^tft(E^^, mZtltzm&Z-fc 

9MLfc. HMHw, fHRHlSRMl u I&tfAp a I «rffl^tL«fe4 

[0 2 19] 

(k) gD^^scFvOil 

1 a c Z^o*-^aVM^!) y K^^t/l€J!l'eii4< tfl5p h o A^n 
*-*Xtfs t Il^^/^E?IJ4r-&tf p AK 1 9<Dffim#l^ pl2B5, pi 

2 D 5 . pl0F6 RXfp 12E10cDscFv WM<D Sf i I-NotI77 

-Y^»^^y^|(D^e>R*$ilfcl 2{@<DT^ /g£ (met-a 1 a -a s 
p — p r o — a s n — a r g-phe-a r g — g 1 y — 1 y s — a s p — 1 e 
u ) (K?iJ#-*§- 70) Sr=J— Kt5DNA77^^ > h (Lasky&tfDowbenko DN 

A (N.Y.) 3: 23-29 (1984)) Sr^fiScU C. A. T. y4 *J y V ? o-^ftlc fc 
itir^ffi-fS (h i sJeX^c-my c3itrh-^(0ft9i-V L K^>f y©3 

[0 2 2 0] 

(1) E. ColifcfcttaiSS 

scFv-gD, Fab' XteFab' 2&*<Dlt#><D&tR*t:tt1rZ7y 
K«\ £Jlftr^E3t*ixfct*5 9 (Carter et al. Bio/Technology 10: 163-1 
67 (1992)) , mnZtltz 10V y h^A0*IMW>+T3 0 < CT'*?)4 0P$Pf3iS 
St$-frfcL ColiS**3 3B6 (W3110 DfhuA phoADE15 
deoC2 i lvG2096 (val R ) degP41 (DPstI-Kan R 
) D (argF-lac) 1 69 IN (rrnD-rrnE) 1) ft-CISSS-fr 
tz 0 

[0 2 2 1] 
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0H3 

1 2B5, 1 2D5RU1 2E1 0<D£gfc httMi^^D-^y^ 

1 CHI, CH2MCH3 Yt-ORXI* (Carter et 

ah, Proc. Natl. Acad. ScL USA. 89: 4285-4289 (1992)) £^tp|g5l-<;7 $ 
-pRKORSft (Suva et al. , Science 237; 893-896 (1987)) ^t. H«pT 

= ^$itfc 0 LmRXfHm^m^ K8W#JR (Gorman et al, DNA 

Protein Eng. Technol. 2: 3-10 (1990)) \Z£*), TrV /^xMWfc&Ztl 

Jftl*, EL I SAi:«t9R-mp 1 *tttSr&*pr* r fc as^Sftfco 
10 2 2 2] 

^BUlClS^^tvfcS V I . D I -ft^k&mistc (Lucas et al., Nu 

cleic Acids Res. 24: 1774-1779 (1996)) . wtfy<**— J±* ft^tf—v 
RKo>fyhDyrti:v^7DHFRcDNAS:4tU * V r-u*i?- hft-e 

o * S KS: 7* -#-©JB^ ¥i$ *) LVtfy^?ftL> (Gibco 

-brl) &m^xcHom&ft\zh7yx7x-*i/s>'LtLo m$u&&^<o& 

[0 2 2 3] 

%<0!?Vil&iSlt»^ajE$ixfc2 0 0BlO»*r«f» (DMEM : Ham' s F12 (1 
: 1) * 2X 1 0 7 Mm<DV)M1®M&&X't§mLtl 0 »8 0%(O*«tt^ Sift 
^i/:x y > ( 1 0 \i g/ral) . h7^7x!)y (lO/i g/ml) , S&AtlII 
RtfHBKT/U3-/U'CliJBSJxfc*JiL*PS-2 4S£«Mta*Ufc. PES 
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m*. i o Bm^um^ti 0 

[0 2 2 4] 

«4 

(a) gD^m5 s cFv«K 

lgm/mlTE (2 5nMMJ*. ImMEDTA, pH7. 4) <D&&X&L&mi&'< 
h£S!g}S£it\ *±T-1 8B»Rk ffl^^»#Lfc 0 3 0^10. 0 0 
OXgcoif^KT\ mmf^V Sr^LfCo Jbitfc* PBS-CWtJ^C 
NB rt7TO-^W7/y V^^ixflStgD^y ^n-^/Vgt{$5B6 (Pa 
borsky, L. R. et al. , Protein Eng. 3; 547-553 (1990)) d^4577>f^f 
>{^7^ (2. 5X9. 0cm) iCf+Lfc 0 # 7 1 8 0$N) P B S T'ftit U * 

SPBS-CjJfcj^tfco t^tomH, 2 5cm/l*(OjKWgat*-e4 c C-e?Tofco 

*g8f£pH2. 7O0. lMgMfc, 0. 5HNaCltffiWfTot, 

£2 8 Onm^KftftfcJ^EfcU tf— ^BSrT'-A'U pH8. 0O1. 0M 

hy*-cf»u p b status*? u mw%mi>tz 0 msktLxftbtifc** 

/**JflHH»«\ #a7cttSDS-PAGEKJ:0£*rUfc. 
[0 2 2 5] 

(b) Fab' 

Fab' ^©ttJS!©fc»^li, TE (pH7. 402 5mMhy^, ImMEDT 
A) SmKDWZ&mmfo^-X h 5gSSS»^ *±t? 1 8 P*WSK»jWC« 
#Lfc 0 shockate<OpH£, 2M HCl^fflV^T5. 6ICi§gU itlRtt&tRMia 
x^ySrlO, OOOx g n?3O»HBSl*»WcJ:0**Lfc. *>6^C*pH5 
. 5tf)2 OmMMES-C^ibL/clmlOBAKERBOND ABx^7A (0 
. 5X5. 0cm) (J. T. Baker, Phillipsburg, NJ) £tt Lfc* 2 0mM 

MES^£j£ffi|£fcS*^ft»Lfc«, 1 5 3cm/B#£>ftD§T\ 2 OmMN a OA 
c N 0. 5M (NH 4 ) 2 S0 4x pH7. 2 © 0 - 1 0 0 %(0 1 0 mlM^E^ffl V ^ 
X, Fab' «r«fc$-*fco Fab' S:£^f1-*#B«:7 p -/i'U ^®&£PB 
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[0 2 2 6] 

(c) Fab' 2»*<0«fS 

pH7. 4<D2 5mMhy* > 5mMEDTA, 1 mMN a N 3 1 OftBtlCJllfilLfc 
SflflS^-;* b (lOOgm) ^^uy/u^^yf-f (TECH-MA 

R) ^{C3lB]ii"r^^(IctoT®#tfCo PMSFSrlnM*TJDi, 3 0^1 
0, 00 0Xgt*O3t^«cJ:91lB«a^y*r»*Lfc. totLLfllfcO. 4 
5/imMO. 2/zni(DSUPORCAP7>f^- (Gelman) SrSLT^HU 
PBS t?^«5p«ft $ Jxfc 5 0 ml<D± y 7 n - * K n r^VG^y^ (Ph 
armacia) (C#Lfc 0 P B S TSJMHC*5*-eiJfc*LfcfL pH2. 3O0. 1M 
^•J^yxfyVx^f/^t^Fab' 2£pH8. 0 tf> 1 M b ]) X 1 / 1 0 # 
aoAofcK»f©f^t}ffll$tt. Fab' 2Sr^i-4»B«r^-/ut, 
3 0*n^hy^iO*y h^-^-CUltrasettell^^S^^^-C, ^Sr?£ 
£2 OmMNa OAc, 0. O^^f^/^VK, pH5. 5tS5»Ufc 0 1 
fcbd^6 2 OmMN aOAc-eWBfbLfc3 OmlOS— fe^ro-^ 
i)7A (Pharmacia) fcftU pH5. 5 2 OmMN a O A c "C*MHCft5*"e 
1 0*7Afta4W:bfc9 2 5 mMN aOAc^O^lM Na C 1 

**ET?»l«£*fc. Fab' 2 4:^*1-5 Mt^/H, SiMPBSt 
[0 2 2 7] 

(d) h7^7x^>> 3 ySixfcCHO!»IS±»*»bO^«ft#©»l* 
EMEK^&4Xlf LfcSI««ift«\ *M^»PBS "C^ffiffc; UcSnil^nf 
^yAir7 7 n-7^7^ (1. 0X5. Ocm) KlftU PBST»U 
1M Na C 1 Sr^#-t*SPBS-eSliE«(C4a4-cacj^Ufco PH2. 9(00. 1 
M HO A c „ 0. SNNaCK'KMglH, 1 M h V U g»» 

SrPBSt^&Lfco 

[0 2 2 8] 

[^5] 
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(ED50) 


(ED50) 


(IC») 


(1C50) 


(K30) 




1281" 

scFv 


20 pM 


loM 


10 nM 


!7hM 


100 nM 




Fib 


>lpM 


3«M 


900 nM 


222 


>l|iM 


• 


Tttfi 


5pM 


1 nM 


5nM 


l&M 


300 nM 






30 pM 


400 pM 


10 aM 


152 pM 


300 nM 


• 


iefv 


5 pM 


60 pM 


5 nM 


lJb*M 


5nM 




Ftb 


>l|iM 


>1pM 


500 nM 


1X0 nM 


>lpM 






>lpM 


160 pM 


10 bM 


640 nM 


500 nM 






„ >lMM 


480 pH 


30 aM 


450 pM 


500 nM 




& 


1.2 nM 


2t0pM 


10 nM 


24 nM 


>IjiM 




Fib 


>1i*m 


4nM 


500 nM 


luM 


>lnM 






4JpM 


600 pM 


4nM 


InM 


lOOnM 






>1»iM 


3nM 


10 nM 


430 pM 


500 nM 





[0 2 2 91 

7-f 7*7y&3!>#tt3. ;L<£>7^7*7!m, mp 17^ h*tf*:lcoV>-C± 
*L<(4*/^n-t-/wr*fc.5, 7^7 yii, SBKIi. ff*t<li7r-f 

IC, 0H;ifi3IIIU >T^s-? y ) yi? ©Cambridge Antibody Technologies (CAT) 
[0 2 3 0] 
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[0 2 3 1] 

S«<^/^n-^/Mftft (-nw^Fab' 77^y>-eiii<) 

[0 2 3 2] 

DVm-ft^5 (Valenzuela et ah, 1995, Neuron, 15, 573-584) 0 M 

jfc#QLfc^£;MC:^T«^£2x5 (Gautaro et ah, 1996, Cell 85 525-535) 
0*b»tIfllfc*aS-e*)5, #Bfl»#»*»rt"C*4v* (Dechiara et 
ah, 1996, Cell 85, 501-512) . T# ]) ]) V ^IdifcttSMu S K<DH 

5«tR**^io-CS[«>e)il5 (Glass et ah, 1996, Cell 85 513-523) 0 
[0 2 3 3] 
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we et al. , 1995, Annu-Rev-Neuroscl. 18 443-462&U J Kleiman et ah , 1996, 
Cell 85 461-464 ; {C*5V>ril% £ftT^S) . lOSSt/nt^K^I 

ttfitt. B*Hrt<oAChRs©»»*atf»«it?*)a. rrv^n. ;oac 

*ogEffc£R£-rar&#-e§3 (Bowe et aL.fflffl, Godfrey et al. , 1984, 
J. Cell Biol. 99 615-627; Nitkin et al. , 1987. J. Cell Biol. 105 2471-24 
78) o T^yvte, ^n^T— ^a#»»cSfili-5EGFSa, 7^~>8I<0 
H^RK*^ >\ XtfEfllOfiftOa^-^W-r 5-2 OOkDatD ar^ft 

SKi:^U^ (Glass et aL.ftM) Ztlft, 

n^ZtlXiSV) (OToole et al., 1996., Natl. Acad Sci. USA. 93 7369-7374 
[0 2 3 4] 

flliliMl 3 77-^±-C5im*^fcs c F v^lfS47>f^7y £5S!9 

■far t<D-?$ zft+comfemz&i&u MvSK<D£?ftmM<nx\*McRmj£ 

tt, 3t**flHtft«r«^H-5 s cFv#0£3ix-C*5»K ^(Ot»uSKg 
[0 2 3 5] 

s c F vgiWcJ:SAChR^7^^<tX^ni/^y ^IMt«>»»tt, 
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5o :o*»od?wttt**i'e*8. MuSKK*jwaic»3a»iifc**-e, r 

[0 2 3 6) 

l»»gXflfi«BSft(D8©BftrtOMu S K«ao«f ft7 y U 
-^aW^^ fukiyamalSv^ h n 7 ^ ^BI5i"f 5fI$ft<0M u S KOM 

19 (Valenzuela et al.,fi(llil) , Mu S Kf£ttO$J^£;ft,fc^®£^ LTf&^S 

$*^*ft*ffiXlf*ffi-3.-n>rt-C*5,$ix5wt36»e> (Bowe et al. , sup 
ra; Rupp et al. , 1991, Neuron 6 811-823: Tsim et al. , 1992, Neuron 8 677 

-689) ftmrnzm^ziitzT?}) ymmm^nmmm^u^mm^ti^BSki: 

■er±4v^tLii4v\ ^< LT, Jttfc1"5i, s c F v SriiUTMu S K<£>8C 
[0 2 3 7] 

e^fflSAWSAfcLT, MuSKS**S:fittttU #ft»«^««c^Jt5AC 
[0 2 3 8] 
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OJllfift f7>f VH45*^ 7Mu S K-Mp lg£#£iiLTB^ 
ft#^»*«C^rt5it»^**R*i-5tt#*a«$^S. c-Mp lOB 

«)BBa-r5g«fto»&^*5T-&5J: 51-. 2 

biVCl^S (Carter et al. , 1996, Annu-Rev-Physiol 58 187-207 ;Gurney et a 
1., 1995, Proc Natl, Acad Sci. USA 92 5292-5296) 0 MuSK-Mp 1 £31 

S*ixfc-a<oaiff«SHa)«-s cFvJcBS^^fco JK^-fcl^ 2 1<£> S 

cFv©H4o^ MuSK-Mp 1 *a*USrt"e, j8$*fc«»H&£4?&R* 
t5:t^§t (HI 1) o wOStett, s c F v(OnM<D»*-e«lSSttfc 
o scFvft S0F7^7x^^ 3 ^S*i-CV^ftV^Ba/F 3lC#La*tr 
*$fcj&>ofc 0 7*-* Y s c F va>e>R«$jh,fcI gG<DHt?li, T^-^f 
flHttlFftL-CV^fctf, #T=*~* K s cFv^blWSilfcl g GtC^Tft 

ttfco 7^yy(0C^W^VIt T^U :/©AChR*5**fl:?SttSr&tf 
^t3»»e>*t-C*5 9, WSffiS^ffiW^lCioTli^pr^-efca (Ruegg et a 
1., 1992, Neuron 8 691-699; Tsim et al. , fiJttJ) e tf>R^iEiCO^-CCD E 
C so te, s cFvXIil gG^V>i*4x^t LT«a*^fct#©*a^}Stt* 
7=*~* n-y|coi>T 5 nMT'feot Mu S KtC^i-^ ^tv^<7) s c F 
vXtfl gGOjRfO^tt, BIAcore™£«f£ffl^Tftj££*tfc 0 7=*~* h s c 
FvWKo^T^ h s c Fvli#«, 5-2 5nM<D©fflf*9T*Mu S 
KKo^T<D«ftrt£^Lfc 0 r.*itr±#J«ttlC, MuSKl:o^t©IgG(D 
«ftAHtlO-3 0pMffcofc. T*5Sr#B<0^t o 
[0 2 3 9] 

[$61 
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C 


— E 




nmsXflB-acFv 




3.34 x 10* 


t,7i x 10^ 


3.1AM 






2J9ii<r 3 


1.05 x 10^ 


23 nM 


nnukM-ocFv 




157 x 10* 


1J4X10 5 


LSnM 


raiak#5-«cFv 




149 x 10* 


129x10* 


4.7 bH 






4.93x10* 


1.05 x10 s 


4.7 nM 




+ 


2J2xlO* 


453x10* 


5.1 nM 


mosk#22-«Fv 




6.09x10* 


1.27x10* 


4JoM 


rasa* 113-1*3 




1.01x10* 


1.05x10* 


123 pM 


mtax#22-IgO 




4.86 XlO* 


1.65 xlO 6 


295 pM 



10 2 4 0] 

ttmX^ffi»MC2Cl 2£##U *<Dfts cF v, I gGXttc- 
7^Uy(:SMJtf: 0 &M<0?-9 (Glass et aL.ttU) ffeb*T\ c - 

c F vMI gGtt^fc, gt^^^f-ni/^gtfls-e^^^^^njy h##fK 

B»&H, -*t©i© s c F vitf*7^ hR-Mu SK IgG-m$> 

[0 2 4 1] 

Jg#£ftfcC2Cl 2gSl : rtT*AChR^^7^^>fb^^*r5 s cFvMu 

3MW6fc*5^Ttt* AChR^ c-7^5^ s cFvXIil gGO#4Tt 

(unfocus) £^fc 0 «»»ft^*V^-Ctt, c-T 

^yyS^7^ h s c FvMl gGH < *»oSd<ftfeShfc^ 9^ 
* .©AC h R©S*fcfijfe*SH»Lfc p MuSKl:»lRiSJlfc*7^ 

* h s c f vRxmr*-* v i g Gx\*mm&<o^^m*. %>sktv*t>*oit 

* h s c F vM7^ h I gG^i9*L<«»SJxfc^ MM<0 s c F v 
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[0 2 4 2] 

±a $ ttfc £ *s 9 \zwatt a c t #-e * s. 

[0 2 4 3] 

*X*Mu SK<OlZ$><D = *-VtiZM$:* PCRii*SlCj:oT#fCo MuSK- 
Fc^ IMM^^"PRK5 t kNEOft-COt MgGKOF c«$ 
W-WWMu SK©lMS*K*>f V (7;/Kl-4 9 2) CDgfc^lCio 
TWfibfc. 2 9 3fiO«BiartT\ MuSK-F cSriUjjtWtma**, 
>fyG5&7A±t»filfc, MuSK^aMK^-fV (7^Sl-4 9 2) 
&l/fc h c-Mp 1 S^frcOKSii&^fiSrt (T^y»4 9 1-6 3 

5) ^e>45^7SS#MuSK-Mpl^ »*PCRIwJ:9Pau PR 
K5 t kNEOI^n^y^lt B a /F 3 JfMSrt— to1IB&fcZMt'<9 2 
- (2 0/ig) Om^^TLffi (5 0 0 75T»ia. 2 5 0^Ub9 6 0 /zF) fc-tillC 
«< 2mg/ml£>G4 1 8 l£ J; 5*;*"^ ^^B14i-OV>T(DS«lC J: *) . 
S**Sr*^i-5S^bfcaiia*tt«:»fc 0 pRK5 t kNEO^fMuS 
K&2 9 3fi<0»lfirtl:b7^7s^V3yU 2BH<BG4 1 8 31* (4 0 
Ofig/W 0«3cSLfc»WE»*Sr»fc. DNA«**©EMSr, DNAia^iJ 

M hy-£fffc±oT3*jeLfc. B a/F 3J&I1S&*:, 1 0 %0*^JfeJ&jh?g£ 

I L-3<0ttj&J££ ITOTEH I -3Ba!S36»?>0 5%OWI«»»i:-eliJE* 
JifcRPMl l 6 4 0#JficD*K:|H*Lrt:. N5fe«fcB*ShfcS^-V*— ■ t?H 
ggflft (MGGAAARLGAV 1 LFVV 1 V G L H G V RG K Y A L AD A 

S LKMADPNRFRGKDL P V LDQ L L EGG AAHYAL L PG) ( 
EWE* 7 l) RTf^V ?AX*gDi/yi-/i&mt<OWi&* iss*?%t 

LT, M^^-pRK-gD-c-Ag r i n p ^jfiL?»^l&F^ CD 2 9 3 

1 3 7- 1 9 4 9 (AgT8^tt7/7^^ii (Ferns et a 
1. , 1993, Neuron 11 491-502) ) 
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[0 2 4 4] 

s c F vRXf I g GO^&L 10 u g/ml^Maxisorpi*®^ (Nunc) JilIMu S 
K-FcM7K^&3-f^y^lfc. thcFvO^^D (Camb 
ridge Antibody Technology, -f^U*) £\ £#telCEi££ftfc fc*3 0 tC (Gri 
ffiths et al, 199, EMB0-J12 725-734) 2 InlOSffctf) 5 £ V KSrii LTS 9 # 
Itfc, iB^^n-^COftfttttt* JfWJl:, MuSK-Fcay»Sft«7 
K^>^ (CD4-Fc) SriE^Telisa (Griffiths et al.ffilll) \C£<oXW 
mttZo i^D-y^PCRIC^^^y^y^t, BstNlBftlUo 
X 1*7 4 is? 4 Lit (Clackson et al. , 1991, Nature 352 642- 

648) 0 #K*/<#-^«rfco^n-^ofltEM*3tU MuSK«5n 
Xtt«abftV^*U6fcffll^T, FACS^«f(IftUfc 0 FACS^tfrOfcfci-t* 
, MB (1 0 5 ) £-f§*JJiC3 0 mI^I 0%FBS/PBStTO^y*a 
^-S/g XaoT^o ydf-V^SJlfcl 0 10 ffl(07 7-^t*JC, 2%<DFB 

s/pbs &i/te&bm/9ymmm*sBm 200^1^4^60^ 

Yy^ra^-hU, M!S«r2%(DFB S/PBS -Cftj^U, tt-Ml 

3ftft (Pharmacia, Pi scat away NJ) RTfR - 7 4 ax 3 * 5 Vj&&n/*Stfc ^ 
S^tt# (Jackson Immunoresearch, West Grove PA) "CifefiU FACS##rl;i 
ioTdWlfc. ^/^-t;^9El OKJ;0B«3*lfcc-iny c**' 
g£?0 (Griffiths et al, Birffi) &tfsK9 fc^S^y-A' (his 6) fc^tff 

(Q i a g e n) ^iiSM" 5 £ *5 9 5 ^/-/MSKlC i 5 N i -NT 
A*5Ai-C»BLfc. I gGiLT<B*n-v<D5^(Dfcfcfc:Wt* scFv<D 
VHJfctfVjjftljESra-Ki-SEJdtPCRlci*), *^Sl gGO^t bL& 
H«<D3&m* J: 5 i^lr $tt^*?Li()^S-<^ p IgG-k 

a p p aO+JliWALfc. @* <D? u—^<Dtz&<Dft&^? *—&CHOj®$&fo 

[0 2 4 5] 
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MIT*) o KKRPM I T2[HMS£i5fe#U 9 6^x/K01^t% 
tzfc&Os cF vXlil gG-efflJg$ix^7. 5%(OFBS RPMI 0. 2 
ml* "CI 5 0 0 0 0^fia(O#J^T^W-x^>^Lfc o 

-Jticf*»Lfc 0 lenJHo^^a^ay^ l ^^^tcot i //Cico 
[ 3 H] -fS^tttU K^6«rBJ>rv*aL^-5/ 3 >«r8ltTtfc. C 3 H 
) — f-^ v^cDftii^^ Top Count Counter (Packard Instruments, CA) 

[0 2 4 6] 

^^;U3-^DMEMf(0 1 0%OFBS^C2C 1 2 subfluency(Dt^ 

!)'>yt3-f-{^^fcif7^^7>f K±ICC2C 1 2&SHIU 2% 
^^^jfiLjfiS^^— 7DMEM^W4 8^0>T^^r^-<-^3 VCiot 
. ffifftitimmLlt. scFv^c-T^Uy^jfillttU -ft (16 

yl^ft K*-eB£Sit:fc. t&fc£tl1t t&*) IZ (Ferns et al. Jfflffl) AchRs 
C0«ftik^Wbd^rafc»n--^* h^v^ (Melecular Prob 

es, Eugene OR) %&J% Ltz 0 
[0 2 4 7] 

Kifc$ixfci*3 9K: (Mark et al, 1996, J. Biol. Chem. 271 9785-9789) BIA 

l/-K©CM5tyf-fy^ 5Ml/»oa*-Cl : 1 tfDN-^A'-N 

KSr2 0/iiaAi-5rtJCj:orStt{t;S^o pH5. 0£>10mM 
Ogf^h h ^ ^A^Mu SK-Fc 2 0 m l£2 0 // g/#0>»g-C-fe >1r— ? 
^ICaAL, «V ^ 3 0 m l<Ox^ y - /v7 * y L fc o scFvM 

I gGSrttSSU Pe a r c e BCA^y h \Z X 9 Lfc c Kinject& 
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\Z£ *) 1 0 \L\/%<OWfc?. 0. 0 5 %Tween20tffpPBS ^0 3 0 
Ml^^^^^^ff^aALfCo 0. 05%Tween20§:ff9PBS|(O 
4>-C2 0#IBk It Pharmacia Biosenser AB^?>(DBIA ev 

aluation 2. VJ 7 Y $ = T~?± yif->/7^£##f L1t 0 AtB=AB(0IS1^ 
r-tyf^7A«:ffit5:i:i:J:ot, A*>#0tiHtXft£ft (Kd) StfS 
(Ka) Sr»fc 0 ¥WWft@ftK d tt, K d/K a i: LTftH Lfc. 
[0 2 4 8] 

1 0%©F B SH^3-7DMEMrtl:C 2 C 1 2frftttU 2%V~*MM 

lc^£*tfcl$nL c-T^!J>\ s c F vXttl gGSraaSD+Swilcio-CiW 
&Lfc e ScFvMlgGIt SOnMT^LfCo PI8Jgifc£'&fr c -T?V 

(Gurney et al, Mtti) i-H«Lfc 0 3 0 Ml©T*n-^a^*f 
n^*;^D-t/t**4Gl 0 (UBI inc,Lake Placid NY) XI* 1 M g^K 
MuSK 1 gG# 1 3 t^:fl\Z.m< 3 0/il<D^nx>f ^A^rn—^tr- 
4G 1 OXIlfiLAChRgtfr (Affinity Bioreagents, Golden CO) Srffi^fc* 

WECL (Amersham) TIll^^^^CUo 
[0 2 4 9] 

#Wty/Mt«*»fci9««**l5i, MuSK scFvi^tfrilt 

uSK-FcTfc6 2i^ts c Fv77^7^^7!)^^!J--^ 
-rSrifcitK 2 U t©»*tMfct5scFv©I» 

[0 2 5 0] 
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<o«»at«c3EtJDiSwt^-e#5ff55. ^<lt, #3§9^ *hmfk: 

10 2 5 1] 
[0 2 5 2] 

SkTOW&l*. *BS***teK«H (1080/University Boulevard, Manassa 
s, Virginia, 20110-2209 USA (ATCC) tC*K$tLfc« 
[0 2 5 3] 

[*7] 



pMpl.12B5.scFv.his 1998*£8318B 

pMpl.12D5.scFv. his 1998^8^180 

pMpi.12E10.scFv. his 1998*P 8/118B 

pMpU0B10.scFv.bis 1998^ 8J318B 

lrtlpL10F6.scFv.his 1998¥ 8E18B 

rilpK5E5.scFv.his 1998^ 8B18B 

[0 2 5 4] 

*K*tt. ^y^h*60**K»<5#ATCC36»&A#»r«-e*)9, HiS-f 

pTIEttW»Li>o3 5 USC§ 1 2 2fttf*ftfcHai-3#ff»*S»J (3 
7CFRS1. 14»l:8 8 6 0G6 3 8Sr^tf) iaot^OHWft^f 
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netech. Inc t AT C C K»5SiS5)<B*ffc £ 5 Otfe 
[0 2 5 5] 

[0 2 5 6] 

. zi%(bimtt<Dm%(o&mmcAZi>(DX'hz>„ 
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Sequence Listing 



<110> Genentech, Inc. 



cl20> Agonist Antibodies 

10 <a30> P0973R1 

<150> US 6D/056. 736 
<151> 1997-0B-22 

15 <ieo> 71 

<210> 1 

<211> 15 

<=212> DNA 

20 <2l3> human 

<400> 1 

acc tct tgg ate ggc 15 
Thr Ser Trp lie Gly 
25 l 5 

<210> 2 

<211> 5 

<212> PRT 

30 <213> human 

<400> 2 
Thr Ser Trp He Gly 
1 5 

35 

<210> 3 
<:211> 66 
c212> DNA 

<2i3> human 

<400> 3 

ate atg tat cct ggg aac tct gat acc aga cac aac 36 
He Met Tyr Pro Gly Asn Ser Asp Thr Arg His Asn 
15 ID 

ccg tec ttc gaa gac cag gtc ecc atg tea 66 
Pro Ser Phe Glu Asp Gin Val Thr Met Ser 
15 20 22 

50 <210> 4 
<211> 22 
<212> PRT 
<223> human 

55 <400> 4 

lie Met Tyr Pro Gly Asn Ser Asp Thr Arg His Asn Pro Ser Phe 
1 5 10 15 

Glu Asp Gin Val Thr Met Ser 
60 20 22 

<210> 5 

Sequence Listing - 1 - 



40 



45 
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<211> 30 
<212> DNA 
<213> human 

5 «Q0> 5 

get ggg gtc gcg ggc ggt get ttt gat etc 30 
Ala Giy Vai Ala Gly Gly Ala Phe Asp Leu 
1 5 10 

10 <210> 6 
<211> 10 
<212> PRT 
<213> human 

15 <COO> 6 

Ala Gly Val Ala Giy Gly Ala Phe Asp Leu 
15 10 

<210> 7 
20 <211> 42 
<212> DNA 
<213> human 

«00> 7 

25 act gga acc age agt ggc gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr 
15 10 

gtc tec 42 
30 Val Ser 
10 

<210> 8 
<211> 1$ 
35 <212> PRT 

<213> human 

<400> 8 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr Val Ser 
40 1 5 10 1< 

<210> 9 

<211> 21 

<212> DNA 

45 <213> human 

<400> 9 

ggt aac age aat egg ccc tea 21 
Gly Asn Ser Asn Arq Pro Ser 
50 1 5 7 

<210> 10 
<211> 7 
<212> PRT 
55 <213> human 

<400> 10 
Gly Asn Ser Asn Arg Pro Ser 
1 5 7 



60 



<21C> 11 
<211> 30 

Sequence Listing - 2 
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<212> DMA 
<213> human 



<4 00> II 

5 age aca tat gca ccc ccc ggt att att atg 30 

Ser Thr Tyr Ala Pro Pro Gly lie He Met 
1 5 10 

<210> 12 
10 <211> 10 
<212> PRT 
<213> human 

<400> 12 

15 Ser Thr Tyr Ala Pro Pro Gly He He Met 
15 10 

<210> 13 
<211> 15 
20 <212> DNA 

<213> human 

<400> 13 

gac tac tac atg age 15 
25 Asp Tyr Tyr Ket Ser 

1 5 

<210> 14 
<211> 5 
30 <212> PRT 

<213> human 

<4C0> 14 
Asp Tyr Tyr Met Ser 
35 1 5 

<210> 15 
<211> 66 
<2I2> DNA 
40 <2i3> human 

<40C> 15 

tac att agt agt agt ggt agt acc ata tac tac gca 36 

Tyr lie Ser Ser Ser Gly Ser Thr- He Tyr Tyr Ala 
45 1 5 10 

gac tct gtg aag ggc cga ttc acc ate tec 66 
Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

50 

<210> 16 
<211> 22 
<212> PRT 
<213> human 

<400> 16 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala Asp Ser Val 
15 10 15 

60 Lys Gly Arg Phe Thr He Ser 
20 22 



55 



Sequence Listing 
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10 



15 



<21D> 17 
<21l> 27 
<212> DRA 
<213> human 

<40D> 17 

tgg agt ggt gag gat get ttt gac ate 27 
Vrp Ser Glv Glu Asp Ala Phe Asp lie 
15 9 

<210> IB 
<211> 9 
<212> PRT 
<213> human 

<400> 18 

Trp Ser Gly Glu Asp Ala Phe Asp lie 
15 9 

20 <210> 19 
<211> 33 
<212> DNA 
<213> human 

25 <400> 19 

egg gec agt gag ggt att tat cac tgg ttg gee 33 

Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

30 <210> 20 
<211> 11 
<212> PRT 
<213> human 

35 <400> 2D 

Arg Ala Ser Glu Gly lie Tyr His Trp Lea Ala 
1 5 10 11 

<210> 21 
40 <211> 21 
<212> DNA 
<213> human 

<400> 21 

45 aag gec tct agt tt.e gec agt 21 

Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 22 
50 <211> 7 

<212> PRT 
<213> human 

<400> 22 

55 Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 23 
<211> 27 
60 <212> DNA 

<213> human 

Sequence Listing - 4 - 
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<400> 23 

caa caa tat agt aat tat ccg etc act 2? 

Gin Gin Tyr Ser Asn ?yc Pro Leu Thr 
1 5 9 



10 



<210> 24 
<211> 9 
<212> PRT 
<213> human 

<400> 24 
Gin Gin Tyr Ser Asn Tyr Pro 
1 5 



_-eu Thr 
9 



15 



<210> 25 
<211> 15 
<212> DNA 
<213> human 



20 <4 00> 25 

acc tac ggc atg cac 15 

Thr Tyr Gly Met His 

1 5 



25 



<210> 26 
<211> 5 
<212> PRT 
<213> human 



30 <400> 26 

Thx Tyr Gly Met Bis 
1 ' 5 



35 



<210> 2? 
<211> 66 
<212> DNA 
<213> human 



<400> 27 

40 ggt ata tec ttt gac gga ago ngt coo tac tot gca 36 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 

15 10 

gac tec gtg aag ggc cga ttc acc ate tec 66 

45 Asp Ser Val Ly 3 Gly Arg Phe Thr lie Ser 

15 20 22 



50 



<210> 28 
<211> 22 
<212> PRT 
<2I3> human 



55 



<400> 28 

Gly lie Ser Pne Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
15 10 15 



Lys Gly Arg Phe Thr He Ser 
20 22 



60 



<210> 29 
<2il> 27 
<212> DNA 

Sequence Listing 
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<213> human 



<400> 29 

gat agg ggg tec tac ggt otg gac gtc 27 
5 Asp Arg GXy Ser Tvr Gly Met Asp Val 

15 9 

<210> 30 
<211> 9 
10 <212> ?RT 

<213> human 

<400> 30 

Asp Arg Gly Ser Tyr Gly Met Asp Val 
15 1 S 9 

<210> 31 
<211> 66 
<212> DNA 
20 <213> human 

<400> 31 

ggt ata tec ttt gac gga aga agt gaa tac tat gca 36 
Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
25 1 5 10 

gac tec gtg cag ggc cga ttc acc ate tec 66 
Asp Ser val Gin Gly Arg Phe Thr lie ser 
15 20 22 

30 

<210> 32 
<211> 22 
<212> PRT 
<213> human 

<400> 32 

Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
15 10 15 

40 Gin Gly Arg Phe Thr lie Ser 
20 22 

<210> 33 
<211> 24 
45 <212> DNA 

<213> human 

<400> 33 

gga gca cat tat ggt ttc gat ate 24 

50 Gly Ala His Tyr Gly Phe Asp He 

1 5 8 

<210> 34 
<211> B 
55 <212> PRT 

<213> human 

<400> 34 

Gly Ala His Tyr Gly Fhe Asp He 
60 1 5 8 

<210> 35 

Sequence Listing - 6 - 
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<211> 33 
<212> DNA 
<213> human 

5 <400> 35 

egg gec sec gag ggt att rat cac tgg ttg gec 33 
Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

10 <210> 36 
<211> 15 
<212> DNA 
<213> human 

15 «00> 36 

age cat aac atg aac 15 
Ser His Asn Met Asn 
1 5 

20 <210> 37 
<211> 5 
<212> PRT 
<213> human 

25 <400> 37 

Ser His Asn Met Asn 
1 5 

<210> 38 
30 <2U> 66 
<212> DNA 
<213> huroan 

<400> 38 

35 tec att agt agt agt agt agt tac ata tac tac gca 36 

Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala 
15 10 

gac tea gtg aac ggc cga ttc ace ate tec 66 
40 Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

<210> 39 
<211> 22 
45 <212> PRT 

<213> human 

<400> 39 

ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala Asp Ser Val 
50 1 5 10 15 

Lys Gly Arg Phe Thr He Ser 
20 22 

55 <210> 40 
<211> 27 
<212> DMA 
<213> human 

60 <400> CO 

gat cgc ggg agt acc ggt atg goc gtc 27 
Asp Arg Gly Ser Thr Gly Met Asp Vai 

Sequence Listing - 7 - 
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1 



9 



<210> 41 

<211> 9 

5 <:2l2> PRT 

<213> human 

<400> 41 

Asp Arg Gly Ser Thr Gly Met Asp Val 
10 1 5 9 

<210> 4 2 
<211> 15 
<212> DNA 
15 <213> human 

<400> 42 

agt tac tac tgg age 15 
Ser Tyr Tyr Trp Ser 
20 1 5 

<210> 4 3 
<211> 5 
<2i2> PRT 
25 *213> human 

<400> 43 
Ser Tyr Tyr Trp Ser 
1 5 

30 

<210> 44 
<211> 63 
<212> DNA 
<213> human 

36 

<4 00> 4 4 

tat ate tat tac agt ggg age acc aac tac aac ccc 36 
Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro 
1 5 10 

40 

tec etc aag agt cga gtc acc ata tea 63 
Ser Leu Lys Ser Arg Val Thr He Ser 
15 20 21 

45 <210> 45 
<211> 21 
<212> PRT 
<213> human 

50 <4 0O> 45 

Tyr He Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys 
1 5 10 15 

Ser Arg Val Thr He Ser 
55 20 21 

<210> 46 
<211> IB 
<212> DNA 
60 <213> human 

<400> 4 6 

Sequence Listing - 8 - 
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ggg agg tat ttt gac gtc 18 
Gly Arg Tyr Phe Asp Val 
1 5 6 

5 <210> 47 
<211> S 
<212> PRT 
<213> human 

10 <400> 47 

Gly Arg Tyr Pbe Asp Val 
1 5 6 

<210> 48 
15 <211> 42 
<212> DMA 
<213> hunan 

<400> 46 

20 act gga acc age agt gac gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr 
15 10 

gtc tec 42 
25 Val Ser 
14 

<210> 49 
<211> 14 
30 <212> PRT 

<213> human 

<400> 49 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser 
35 1 5 10 14 

<210> 50 
<211> 21 
<212> DNA 
40 <213> human 

<400> 50 

gag ggc agt aag egg ccc tea 21 
Glu Gly Ser Lys Arg Pro Ser 
45 1 5 7 

<210> 51 
<211> 7 
<212> PRT 
50 <213> human 

<400> 51 
Glu Gly Ser Lys Arg Pro Ser 
1 5 7 



55 



60 



<210> 52 
<211> 30 
<212> DNA 
<213> human 

<4C0> 52 

age tea tat aca acc agg age act cga gtt 30 

Sequence Listing - 9 - 
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Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 



<210> 53 
5 <211> 10 
<212> PRT 
<213> human 

<400> 53 

10 Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 

<210> 54 
<211> 23 
15 <:212> DNA 

<213> artificial sequence 

<220;> 

<221> Sequence is completely synthesized 
20 <222> 1-23 

<400> 54 
agcggataac aatttcacac agg 23 

25 <210> 55 

<211> 21 

<212> DHA 

<213> artificial sequence 
30 <220> 

<221> Sequence is completely synthesized 

<222> 1-21 

<400> 55 

35 gtcgtctttc cagacggtag t 21 

<210> 56 
<211> 44 
<212> PRT 
40 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-44 

45 

<400> 56 

Cys Pro Pro Cys Ala Pro Glu Leu Leu Gly Giy Arg Met Lys Gin 
15 10 15 

50 Leu Glu Asp Lys Val Glu Glu Leu Leu Ser Lys Asd Tyr His Leu 
20 25 30 

Glu Asn Glu Val Ala Arg Leu Lys Lys Leu Val Gly Glu Arg 
35 40 44 

55 

<210> 57 
<211> 43 
<21Z> DNA 

<213> artificial sequence 

60 

<220> 

<22I> Sequence is completely synthesized 

Sequence Listing - 10 - 
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<222> 1-43 



<4 00> 57 

gcttctgcgg ccacacaggc ctacgctgac atcgtgatga ccc 4 3 

5 

<210> 58 
<211> 40 
<212> DNA 

<213> artificial sequence 

10 

<220> 

<221> Sequence is completely synthesized 
<222> i-40 

15 *400> 58 

atgatgatgt gccacggtcc gtttgatctc cagttcggtc 4 0 

<210> 59 

<211> 43 

20 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequer.ee is completely synthesized 
25 <222> 1-43 

<*00> 59 

gcttctgcgg ccacacaggc ctacgcttcc tatgtgctga etc 4 3 

30 <210> 60 
<211> 40 
<212> DNA 

<213> artificial sequence 

35 <220> 

<221> Sequence is completely synthesized 
<222> 1-0 0 

<400> 60 

40 ccttctctct ttacgttggc caoggoeggt cagcttggtc 4 0 

<210> 61 
<211> 43 
<212> DNA 
45 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-43 

50 

<400> 61 

gcttctgcgg ccacacaggc ctacgctcag tctgtgctga etc 43 

<210> 62 
55 <211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

60 <221> Sequence is completely synthesized 
<222> 1-39 

Sequence Listing -11- 
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<400> 62 

cattctacaa acgcgtacgc tcaggtgcag ctggtgcag 39 

<210> 63 
5 <211> 45 
<212> DNA 

<213> artificial sequence 
<220> 

10 <221> Sequence is completely synthesized 
<222> 1-4 5 

<400> 63 

gtaaatgtot gggcccttcg tggaggaggc actcgagacg gtgac 4 5 

15 

<210> 64 
<211> 39 
<212> DNA 

<213> artificial secuence 

20 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

25 <400> 64 

cattctacaa acgcgtacgc tcaggtgcag ctggtggag 39 

<210> 65 

<211> 39 

30 <212> DNA 

<213> artificial sequence 

<22C> 

<221> Sequence is completely synthesized 
35 <222> 1-39 

<400> 65 

. cattctacaa acgcgtacgc tgacgtgcag ctggtgcag 39 

40 <210> 66 

<211> 42 

<212> DNA 

<213> artificial sequence 

45 <220> 

<221> Sequence is completely synthesized 
<222> 1-42 

<400> 66 

50 gtaaatgtat gggcccttgg tggcggctga ggagacggtg ac 42 

<210> 67 
<211> 39 
<212> DNA 
55 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

GO 

<400> 67 

cactctaeea ecgcgtocgc tcoggtgcag ctgcogcag 39 

Sequence Listing - 12 - 
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10 



25 



30 



60 



<210> 6B 
<211> 39 
<21Z> DKA 

<213> artificial sequence 
<220> 

<221> sequence is completely synthesized 
<222> 1-39 

<400> 6B 

cattctacaa acgcgtecgc tceggtgcag ctgeaggag 39 



<210> 69 
15 <2U> 42 
<212> DNA 

<213> artificial sequence 
<220> 

20 <221> Sequence is -completely synthesized 
<222> 1-42 



<400> 69 

gtaaatgtat gggcccttgg tggaggctga agagaeggta ac 42 

<210> 70 
<211> 12 
<212> PRT 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 
<222> 1-12 

35 <400> 70 

Met Ala Asp Pro Asn Arc Phe Arg Gly Lys Asp Leu 
1 5 10 12 

<210> 71 

40 <211> 66 

<212> PRT 

<213> artificial sequence 
<220> 

45 <221> Sequence is completely synthesized 

<222> 1-66 

<400> 71 

Met Gly Gly Ala Ala Ala Arg Leu Gly Ala Val lie Leu Fhe Val 
50 1 5 10 15 

Val lie Val Gly Leu His Gly Val Arg Gly Lys Tyr Ala Leu Ala 
20 25 30 

55 Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys 
35 40 45 

Asp Leu Pro Val Leu Asp Gin Leu Leu Glu Gly Gly Ala Ala His 
50 55 60 

Tyr Ala Leu Leu Pro Gly 
65 66 
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CDRXlW^jB*««Ofcft(7)E?!lS:W-t-5, 10F6, 5E5, 10D10 
. 1 2B5, 1 2D5M1 2E 1 0fcA*£ixfc. (s c F v) y 
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[03] 
[@4l 
[@5] 
106] 

77-^EL I SA8=3r#v>T, c-mp 1 ^^~t47 7- ^Sr#^1-5*ft% 
[17] 

[08] 

3%7^B-7y/Hf«MW4;Bs tN I S:*1-0T-t)5„ Hlg^2 
[09] 

K I RA-E L 1 S AT j/-fe-TT-cOTPOI^i-5T=*=^ hSi#©i&fc«r* 
[Hi 0] 

H U - 0 3 JWfcKo V O T P O - ftffcffitn; ftig^T y * >r ©*£*£*-T if y 

7x-h% 0 mmm 1 s nfc v \ 

[Hi l] 
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[Hi] 



VH 

fi com 

1076 1 MAQVQ L QESGGEXKXPGESLKI SCKGYGYSF A 

5E5 1 MAEVQLVQSGGGLVKK30SLRLSCAASGFTFS 

10D10 1 M2^EVQLVQSGGGVVQPOGSLSLSCAVSGITLP 

1235 1 MXOVQLVQSGGGLVKPQGSLSLSCAVSGITLB 

12D5 1 MAOVQLVESGOGLVXPGGSLRLSCAASGFTFS 

12E10 1 M&QVQLQQSGPGLVKPSFTLSLTCTVSGDSIE 



WVRQMPGRGLEWM 
IflRjQAPGXGLEWV 
WVRQAK303LEW 
4#VRQAPGKGLEWV 
JwVHQAPC3KQI*EWV 
WXRQPPGKGLEWI 



CDR2 



10F6 51 * rMYPGNSDTRHNPSFEDQVTOS ADTS INTA YLQWS SLKASDTAMYYCAR 

5E5 51 S 5fISSSGSTIYYADSVKGRPTI£ EUJJTSKKTLYLQMKSUlAEDTAVyYCAR 

10D10 51 A IISFDGRSBYYADSVTCRFTIS RDNSlQm.YLQMKSLRAEDTAVYYCAR 

12B5 51 J) :iSFXCRSEYYADSVQGRFTI£ RDSSKOTLYLQMNSLRAEDTAVYYCAR 

12D5 51 fi 5ISSSSSYIYYADSVXGRPTI* RjW9AKNSLYI^4NSLRAEDTAVYYCAR 

12E10 51 ( gr^SGS-TOTKPSI^RVTXOT TSRSQPSLg^ 



CDR9 



F4 



VL p| 



10F6 


101 


5E5 


101 


10D10 


101 


12B5 


101 


12D5 


101 


12B10 


100 



101 AGVAGGAFDL (OCC^MVTVSSGOGGSGGGGOTGGGSOSVLTO-PASVSGS 
-WSGEQAFDI »QQGTMVTVSSGGCWSGOGGSG(^SDrwri^SPSTL^ 
HRGSTGMDV «3lGTMVr/SSGGGGSCGGGSGGGGSDIQi^£PETLSAS 
-G-AHYGFDI i*GQGTMVWSSOGGGTGGQGSGGQGSDIQ2ffTQSPSTLaAS 

GRYFD^fanCT«VTVSSGGGGSGGGGSGGGG5SYVLTQ- PPSVSGS 



com 



core 



10F6 150 POQSITISC PGTSSGVGGYNYVS ^QQHPGKAPKLLIS 3NSNRPS 3VPDR 

SBS 150 VGDKVAITC RASE GIYHWLA rfYQQKPGKAPKLLXY KASHAS 3APSR 

10T510 150 IGDKVTITC RASE GIYHWLA tfYQCKPGKAFKLLI? KASSXAS SAPSR 

12B5 149 IGDKVTITC RASE GIYHWLA «QQJCPGKAPKLLI!Z XABSLAi GAPSR 

12D5 150 IGDKVTITC RASE GXYRMLA tfYQQKPGKAFKLLI? KASSIAS 3APSR 

12E10 145 PGQSITI SC7?GTS5E7VGGYyYVst^QQHPG5^APKT .Wrfe SKRP9 SVSHR 



F3 



COW 



F4 



10F6 200 FSASKSOfTASLTISGLOAEDEADYFC STYAFFGIQS PGOGTKLTVLGAA 

SBS 157 FSGSGSGADFTLTISSLQPDDFATYYt QQYSNYPI*- 1 ! FGGGTKLEVXKAA 

10D10 197 FSGSGSGTDFTLT IS 5LQ PDDFATYYC MYSNYPL-1 PGGGTKLEILRAA 

12B5 196 PSGSQSGTDFTLTISSLQPDDFATYYC SQYSNYPL-'I PGQQTELBIKRAA 

12D5 197 PSGSGSGTDin'XTlSSLQPDCFATYYC QQYSSYPIi-1 PGGGTKliEZKBAA 

12E10 195 PSGSKSGKTASLTISGLQAEDEADYYC SSYTTRSTR ^ t ^ T KL TVIjGAA 
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